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-  The  dam  has  a  hydraulic  height  of  46.5  ft  and  is  3035  ft.  long.  The  dam  is  good 
condition  with  a  few  minor  concerns  which  need  attention.  It  is  intermediate 
in  size  with  a  high  hazard  potential.  A  major  breach  at  normal  or  recreation 
pool  level  could  result  in  the  loss  of  10  or  more  lives  and  excessive  property 
damage. 
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REPLY  TO 
ATTENTION  OF: 

NEDED 


16  jgpri 


Honorable  Hugh  J*  Gallen 

Governor  of  the  State  of  New  Hai^pshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 


Inclosed  is  a  copy  of  the  Site  No.  1,  Dead  River  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  Is  based 
upon  a  visual  Inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  Is  Included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  In  Section  7  and  ask  that  you 
keep  me  Informed  of  the  actions  taken  to  Implement  them.  This  follow-up 
action  Is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Hater  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner.  City  of  Berlin, 
Berlin,  New  Hampshire  03570. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Hater  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 

Sincerely, 


Incl 

As  stated 


MAX  B.  SCHEIDER 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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Date  of  Inspection: 


NH00473 

Site  No.  1,  Dead  River 
Berlin 

Coos  County,  New  Hampshire 
Jericho  Brook 
June  7,  1979 


BRIEF  ASSESSMENT 


Site  No.  1,  Dead  River  Dam  (the  Project)  has  a  hydraulic  height  of 
46.5  feet,  is  16  feet  wide  at  its  crest,  and  is  3,035  feet  long. 

It  is  a  zoned  compacted  earth  embankment  with  a  100-foot  wide 
grass  covered  earthen  emergency  spillway.  The  dam  spans  a  reach 
of  Jericho  Brook,  and  is  located  in  northeastern  New  Hampshire 
approximately  4  miles  northwest  to  the  City  of  Berlin.  Maximum 
storage  capacity  is  about  4,720  acre-feet.  The  Project  is  a  dual- 
purpose  structure,  providing  recreation  and  flood  control.  The 
pond  (Jericho  Lake)  is  approximately  3,700  feet  in  length  with  a 
normal  surface  area  of  about  132  acres. 

The  dam  is  in  good  condition.  Minor  concerns  are:  extensive 
vehicular  trespassing  on  the  crest,  the  upstream  slope,  the  down¬ 
stream  slope,  and  the  area  immediately  downstream  of  the  toe  of 
the  dam  is  destroying  the  grassy  ground  cover  and  leaving  ruts  in 
the  ground  surface.  Two  minor  seepages  near  the  outlet  of  the 
principal  spillway  discharge  pipe  and  the  two  corrugated  metal 
underdrain  pipes;  and  one  seepage  approximately  300  feet  south 
of  the  bend  in  the  dam  and  100  feet  downstream  from  the  toe  of 
the  dam. 


Based  on  an  intermediate  size  and  a  high  hazard  classification  in 
accordance  with  Corps  guidelines,  the  test  flood  is  the  Probable 
Maximum  Flood  (PMF) .  A  test  flood  inflow  of  16,870  cfs  was  routed 
resulting  in  a  test  flood  outflow  of  7,975  cfs  (1,231  csm)  would 
not  overtop  the  dam  although  the  reservoir  would  rise  to  elevation 
1,370.9  feet  MSL,  which  is  0.1  feet  below  the  top  of  the  dam. 

The  spillway  will  pass  8,102  cfs  or  about  102  percent  of  the  test 
flood.  A  major  breach  at  normal  or  recreation  pool  level  could 
result  in  the  loss  of  10  or  more  lives  and  excessive  property 
damage . 


The  owner.  City  of  Berlin,  should  implement  the  results  of  the 
recommendations  and  remedial  measures  given  in  Sections  7.2  and 
7.3  within  2  years  after  receipt  this  Ph.as^  I  Inspection  Report 


Lpt  this  Phase  I  Inspec 

Warren  A.  Guinan 
Project  Manager 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recomir.ended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Inv^estiga  t  i  ons .  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condi¬ 
tion  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  tiiis  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  there  be  any  chance  that  unsafe  conditions  be  detected 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof. 

Because  of  the  magnitude  and  rarity  of  such  a  storm  event, 
a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
SITE  NO.  1,  DEAD  RIVER  DAM 

SECTION  1 

PROJECT  INFORflATION 


1 .  1  General 

a.  Authority .  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Anderson-Nichols  &  Company,  Inc. 

has  been  retained  by  the  New  England  Division  to  inspect  and  report 
on  selected  dams  in  the  State  of  New  Hampshire.  Authorization  and 
notice  to  proceed  were  issued  to  Anderson-Nichols  under  a  letter  of 
March  22,  1979  from  John  P.  Chandler,  Colonel,  Corps  of  Engineers. 
Contract  No.  DACW33-79-C-0050  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

b .  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by  non-Federal 
interests . 

(2)  To  encourage  and  prepare  the  States  to  initiate 
quickly  effective  dam  safety  programs  for  non-Federal  dams. 


of  Dams 


(3)  To  update,  verify  and  complete  the  National  Inventory 


1. 2  Description  of  Project 

a.  Location.  Site  No.  1,  Dead  River  Dam,  (the  Project)  is  the 
primary  structure  in  the  Soil  Conservation  Service  Dead  River  Watershed 
project  and  is  located  in  the  City  of  Berlin,  Coos  County,  New  Hampshire. 
The  project  consists  of  a  multiple-purpose  dam  and  an  earthen  dike. 

The  dike  is  located  on  the  watershed  divide  approximately  4,150 
feet  to  the  northwest  of  the  dam.  The  dam,  constructed  for  flood 
protection  and  recreation,  spans  Jericho  Brook  and  creates  Jericho 
liUke.  After  discharging  through  the  dam,  Jericho  Brook  flows 
easterly  for  a  distance  of  approximately  1.75  miles  before  turning 
sharply  to  the  southeast.  Here,  approximately  0.25  miles  downstream 
ot  its  crossing  by  Route  110,  Jericho  Brook  becomes  known  as  the 
Dead  River,  although  both  names  refer  to  the  same  watercourse.  The 
Dead  River  continues  to  the  southeast  approximately  3.0  miles  to 
Its  confluence  with  the  Androscoggin  River;  for  the  last  0.5  miles 
of  its  course,  the  Dead  River  flows  through  an  urbanized  area  of 
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Berlin,  including  the  Central  Business  District.  The  dam  is 
located  on  the  U.S.G.S.  Quadrangle,  Mt.  VJashington,  N.H.  with 
coordinates  at  N  44°  29'  47",  W  71°  15'  18".  (See  Location 
Map,  page  vii.) 

b.  Description  of  the  Dam  and  Appurtenances.  The  Project 
consists  of  an  earthen  dam  and  an  earthen  dike.  The  latter  is 
located  approximately  4,150  feet  to  the  northwest  of  the  dam. 

The  dam,  the  primary  structure  at  Site  No.  1  is  oriented  in  a 
north-south  direction  and  has  a  600  30'  bend  to  the  southeast 
located  525  feet  south  along  the  dam  from  the  principal  outlet 
structure.  The  dam,  about  3,035  feet  long,  46.5  feet  high  (hydraulic 
height)  and  16  feet  wide  at  its  crest  consists  of:  a  2,935-foot  long 
earthen  dam  embankment,  a  100-foot  wide  grass-covered  emergency  spill¬ 
way,  which  is  located  between  the  north  end  of  the  dam  and  the  north 
abutment,  a  3.5'  x  10.5'  two-stage  drop-inlet  riser,  discharging  into 
a  42-inch  diameter  reinforced  concrete  conduit  extending  through  the 
dam  and  a  30-inch  diameter  low-level  reservoir  drain  pipe  extending 
into  the  pond  (Jericho  Lake)  behind  the  dam. 

The  dam  is  a  zoned  and  compacted  earthen  structure  with  a  cutoff 
through  alluvium,  glacial  till,  and  decomposed  rock  to  firm  bedrock. 

The  upstream  slope  of  the  embankment  is  inclined  at  3H:1V  and  down¬ 
stream  face  has  a  2.5H:1V  slope.  Design  plans  indicate  that  two 
12-inch  diameter  perforated  corrugated  metal  pipes  are  located  near 
the  downstream  toe  of  the  dam  to  collect  seepage.  These  pipes  drain 
into  the  downstream  outlet  channel  in  the  vicinity  of  the  principal 
spillway  discharge  pipe. 

The  two-stage  riser  is  the  principal  outlet  structure  or  spillway, 
consisting  of  two  2'H  x  2.7'  W  inlets  at  the  lower  level  and  two  1.9'H 
X  10.5'W  inlets  at  the  second  level  discharging  into  a  3.5'  x  10.5' 
shaft  connected  to  a  42-inch  diameter  reinforced  concrete  pipe.  Trash 
racks  prevent  debris  from  entering  the  inlets  causing  blockage  of  the 
riser  shaft  or  the  42-inch  reinforced  concrete  discharge  conduit. 

The  low-level  30-inch  reservoir  drain  pipe  from  the  upstream  reservoir 
pool  is  connected  to  the  riser  shaft  at  the  invert  of  the  42-inch 
diameter  reinforced  concrete  conduit,  which  discharges  into  a  riprapped 
plunge  pool  at  the  downstream  toe  of  the  dam.  Invert  data  on  all 
outlets  is  provided  in  Section  1.3.  The  reservoir  drain  is  sealed  by 
a  regular  sluice-type  gate  (cast  iron  dink)  which  is  controlled  by  a 
geared  hand-crank  gate  lift  mechanism  located  on  the  concrete  platform 
on  top  of  the  riser.  A  manhole  located  on  the  platform  nearby  permits 
entrance  into  the  structure  for  servicing  the  principal  outlet  works 
and  the  reservoir  drain  gate  lift  mechanism. 

The  dike  is  a  zoned  earthen  structure  with  a  cutoff  along  the  center- 
line  of  the  structure  through  alluvium,  glacial  till,  and  decomposed 
rock  to  firm  bedrock.  The  dike  embankment  is  approximately  1,665 
feet  long,  14  feet  high  (structural  and  hydraulic  height),  10  feet 
wide  at  its  crest,  and  the  upstream  and  downstream  slopes  are  inclined 
at  3H:1V.  Its  crest  elevation  is  equal  to  that  of  the  main  dam 
embankment . 


Breach  of  the  Jam  at  normal  pool  would  result  in  a  flood  stage  of 
20.0  feet,  7.0  feet  over  the  roadway,  at  the  Route  110  bridge, 

1.4  miles  downstream  of  the  dam.  It  was  determined  that  the 
breach  would  result  in  a  stage  of  about  13.2  feet  at  the  Converse 
Building  (currently  closed)  on  the  north  side  of  Route  110,  0.4 
miles  southeast  of  the  Route  110  crossing  of  Jericho  Brook,  and 
approximately  1,8  miles  downstream  of  the  dam.  At  this  stage, 
the  Converse  Building  would  be  inundated  by  3  to  5  feet  of  water 
causing  extensive  property  damage.  However,  the  reach  further 
downstream  where  the  Dead  River  flows  through  a  heavily  urbanized 
area  of  the  City  of  Berlin,  is  a  far  greater  hazard  area.  Previous 
floods  in  1927,  1936,  and  1953  caused  great  property  damage  in  this 
area.  An  estimated  70  residential  and  commercial  structures  in 
this  area  are  subject  to  flood  damage.  The  SCS  manuscript  Work 
Plan  for  yiji t ershed  Protection,  Flood  Prevention,  and  Recreation , 

Dead  River  Watershed  (June  1965)  discusses  at  length  the  Dead  River 
major  flooding  events.  The  most  devastating  flood  (1936),  with  a 
discharge  estimated  to  have  been  2,000  cfs,  has  a  return  period 
(recurrence  interval)  of  approximately  100  years.  It  was  determined 
that  breach  of  the  dam,  generating  a  discharge  of  approximately 
18,200  cfs,  would  result  in  a  stage  of  about  21.1  feet  at  the  Main 
Street  bridge  which  could  cause  excessive  damages  and  considerable 
loss  of  life  (10  or  more)  in  the  most  heavily  urbanized  area  of 
Berlin.  This  downstream  hazard  reach  begins  approximately  4.0 
miles  downstream  of  the  dam  and  0.75  miles  above  the  confluence 
of  the  Dead  River  with  the  Androscoggin  River. 

Breach  of  the  dam  at  emergency  spillway  elevation  would  result  in 
a  flood  stage  of  21.5  feet,  about  8.5  feet  over  the  roadway  at 
the  Route  114  bridge.  The  resulting  stage  at  the  Converse  Building 
downstream  of  the  bridge  was  determined  to  be  17.0  feet,  causing 
a  7  foot  inundation  of  the  building.  At  the  Main  Street  bridge, 
the  breach  discharge  of  31,700  cfs  would  result  in  a  stage  of 
about  23  feet. 

As  a  result  of  this  analysis  and  due  to  major  historical  flooding 
events  on  the  Dead  River  in  the  City  of  Berlin,  the  dam  is  con¬ 
sidered  to  be  of  High  Hazard  potential.  For  more  detailed  informa¬ 
tion  regarding  the  breach  analysis  and  the  SCS  Watershed  Work 
Plan  see  Appendix  D. 
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e.  Test  Flood  Analysis.  The  dam  is  classified  as  being 
intermediate  in  size,  having  a  hydraulic  height  of  46.5  feet  and 
a  maximum  (top  of  dam)  storage  of  approximately  4,720  acre-feet. 
Using  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
the  test  flood  was  determined  to  be  the  Probable  Maximum  Flood 
(PMF) .  The  watershed  above  the  dam,  determined  by  the  SCS  to  have 
an  average  slope  of  685  feet/mile,  is  classified  as  being  moun¬ 
tainous.  From  the  PMF  Peak  Flow  Rates  graph  the  discharge  for  a 
mountainous  watershed  of  6.48  square  miles  is  2,130  cubic  feet  per 
second  per  square  mile  (csm)  of  drainage  area.  Thus,  the  peak 
inflow  into  the  site  is  13,800  cubic  feet  per  second  (cfs).  How¬ 
ever,  SCS  developed  a  freeboard  hydrograph  which  generated  a  higher 
peak  inflow  (16,870  cfs  or  2,600  csm)  which  has  been  considered  to 
be  the  PMF  because  of  the  greater  detail  employed  in  the  SCS 
analysis.  An  outflow  of  7,975  cfs  or  1,230  csm  was  determined  by 
theses  from  a  routing  and  has  been  employed  as  the  test  flood. 
Analysis  of  the  elevation  versus  discharge  curves  indicates  that 
the  principal  and  emergency  spillways  combined  are  capable  of 
passing  the  test  flood  without  dam  overtopping.  A  discharge  of 
the  test  flood  magnitude  would  result  in  a  reservoir  pool  eleva¬ 
tion  of  1,370.9  feet  MSL,  which  is  0.1  feet  below  the  top  of 

the  dam.  The  total  project  capacity  is  8,102  cfs  which  is  102 
percent  of  the  test  flood  discharge. 

f.  Dam  Failure  Analysis.  The  impact  of  the  failure  of  the 
dam  with  the  reservoir  at  recreation  or  normal  pool  elevation 
(principal  spillway  crest)  was  assessed  using  the  Guidance  for 
Estimating  Downstream  Dam  FAilure  Hydrographs  issued  by  the 
Corps  of  Engineers.  Owing  to  the  capacity  of  the  dam  project, 
it  was  assumed  that  assessing  the  impact  of  dam  failure  at  top 
of  dam  (elevation  1,371.0  feet  MSL)  would  be  an  unrealistic 
analysis.  Therefore  the  dam  failure  analysis  with  Jericho  Lake 
at  normal  pool  level  (1,352.0  feet  MSL)  and  at  the  crest  of  the 
emergency  spillway  (1,362.0  feet  MSL)  was  assessed.  Though  analysis 
of  dam  failure  at  normal  flow  conditions  was  sufficient  to  identify 
the  hazard  potential,  computations  for  failure  at  emergency  spill¬ 
way  crest  were  also  completed. 

It  was  also  unrealistic  to  assume  that  the  dam's  breach  width  would 
be  640  feet  (0.4  times  the  dam's  length  at  mid-height)  as  is  sugges¬ 
ted  in  the  "Rule  of  Thumb"  Guidance  for  Estimating  Downstream  Dam 
Failure  Hydrographs.  A  breach  width  of  100  feet  has  been  assumed 
to  be  a  more  realistic  value.  The  analysis  covered  the  downstream 
reach  extending  from  the  dam  to  the  urbanized  area  of  the  City  of 
Berlin,  approximately  4.0  miles  below  on  the  Dead  River.  Although 
the  dam  spans  Jericho  Brook  and  creates  Jericho  Lake,  it  has  been 
determined  from  field  inspection  that  the  Dead  River  and  Jericho 
Brook  are  the  same  watercourse.  Approximately  1.75  miles  east 
of  the  dam,  Jericho  Brook  turns  sharply  to  the  southeast  and  is 
renamed  the  Dead  River.  The  watercourse  is  known  as  the  Dead 
River  from  this  point  to  its  confluence  with  the  Androscoggin 
River  3.0  miles  downstream. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC 


5 . 1  Evaluation  of  Features 

a.  General .  The  Project  consists  of  an  intermediate  height 
earthen  dam  and  an  earthen  dike  which  impounds  a  reservoir 
(Jericho  Lake)  of  intermediate  size.  The  total  length  of  the  dam 
embankment  is  3,035  feet  which  includes  100  feet  of  grass-covered 
earthen  emergency  spillway.  The  top  of  the  dam  (1,371.0  feet  MSL) 
is  9.0  feet  above  the  emergency  spillway  crest  and  19.0  feet 
above  the  low-stage  of  the  principal  spillway.  The  dike,  approx¬ 
imately  4,150  feet  west  of  the  dam,  on  the  watershed  divide,  is 

an  earthen  structure  1,665  feet  long  with  a  crest  elevation  of 
1,371.0  feet  MSL.  The  normally  maintained  recreation  pool  (1,352.0 
feet  MSL)  extends  approximately  3,700  feet  upstream  of  the  dam; 
the  flood  control  pool  (1,362.0  feet  MSL)  extends  approximately 
4,150  feet  upstream  of  the  dam  to  the  dike  embankment. 

SCS  has  calculated  the  time  required  to  draw  down  Jericho  Lake, 
first,  from  the  flood-control  pool  elevation  to  the  principal 
spillway  crest  and,  secondly,  from  the  principal  spillway  crest 
to  the  level  of  the  reservoir  drain  (see  Appendix  B) .  A  drawdown 
estimate  was  calculated  assuming  no  inflow,  the  two-stage  riser 
was  the  only  discharging  outlet,  and  reservoir  pool  level  initi¬ 
ally  at  the  crest  of  the  emergency  spillway  (1,362.0  feet  MSL). 

An  analysis  of  the  drawdown  capacity  under  falling-head  conditions 
determined  that  it  would  take  10.1  days  to  draw  down  the  lake  to 
the  level  of  the  principal  spillway  crest  (1,352.0  feet  MSL). 

The  second  drawdown  estimate  was  calculated  assuming  an  average 
inflow  rate  of  10.5  cfs  (1.62  csm)  into  the  reservoir,  the  30- 
inch  diameter  reinforced  concrete  low-level  reservoir  drain  pipe 
was  open  and  flowing  full,  and  the  reservoir  pool  level  was 
initially  at  the  crest  of  the  principal  spillway.  It  was  deter¬ 
mined  that  it  would  take  10.8  days  to  drain  Jericho  Lake  under 
these  condition. 

b.  Design  Data.  Detailed  hydrologic  and  hydraulic  data  for 
the  Project  were  disclosed  (Appendix  B) .  SCS  design  details  give 
a  principal  spillway  capacity  of  302  cfs  and  an  emergency  spillway 
capacity  of  7,800  cfs.  The  as-built  plans  indicate  that  the 
design  capacities  are  representative  of  as-built  conditions. 

c.  Experience  Data.  The  owner  of  the  dam  has  indicated 
that  the  maximum  stage  at  the  damsite  occurred  when  the  reservoir 
pool  elevation  reached  the  second-stage  outlet  of  the  principal 
spillway.  Flow  was  estimated  to  have  been  90  cfs. 

d.  Visual  Observation.  No  evidence  of  damage  to  the  dam  as 
the  result  of  flood  flow  was  visible  at  the  time  of  this  inspection 
The  reservoir  pool  has  never  reached  the  dike  embankment. 
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OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

Formal  operating  procedures  (see  Appendix  B,  pages  B-1  to  B-5) 
have  been  agreed  upon  by  the  Soil  Conservation  Service,  the 
designer  of  the  Project,  and  the  City  of  Berlin,  the  current 
owner  and  sponsor  of  the  project.  The  City  is  required  to  inspect 
all  structural  works  of  improvement  annually  and  after  every 
major  storm  or  occurrence  of  any  unusual  adverse  conditions  that 
affect  their  operation.  However,  the  only  operable  outlet 
structure  at  the  Project,  is  the  30"  low-level  reservoir  control 
which  allows  the  pool  to  be  drawn  down  for  cleaning  or  repairs 
at  the  site.  The  principal  and  emergency  spillways  function 
automatically  as  the  reservoir  pool  elevation  changes.  The  SCS 
provides  consultative  assistance  to  the  City  of  Berlin  for  the 
operation  of  the  structures. 

4 . 2  Maintenance  of  the  Structures 

The  City  of  Berlin  has  been  responsible  for  the  maintenance  of 
Site  No.  1,  Dead  River  Dam  since  1973.  As  set  forth  in  the 
Operation  and  Maintenance  Agreement  between  the  City  and  the  SCS, 
the  City  must  obtain  SCS  approval  of  all  plans,  designs,  and 
specifications  for  maintenance  work  involving  major  repairs  "... 
which  include;  (1)  repairing  separated  joints,  cracks,  or  breaks 
in  the  principal  spillway,  (2)  correcting  seepage,  (3)  replacing 
significant  backfill  around  structures  resulting  from  major  erosion 
damage,  (4)  major  vegetation  due  to  failure  to  obtain  an  adequate 
vegetative  cover,  and  (5)  restoring  areas  with  significant  erosion 
caused  by  unusual  flow  in  emergency  spillways."  The  City  is  re¬ 
quired  to  undertake  all  maintenance  that  the  SCS  has  determined 
to  be  necessary.  The  SCS  will  provide  the  City  with  consulta¬ 
tive  assistance  in  the  preparation  of  plans,  designs,  and  speci¬ 
fications  for  needed  repairs  of  the  structures. 

4.3  Maintenance  of  Operating  Facilities 

The  City  of  Berlin  is  required  to  inspect  all  structural  works 
annually  and  after  every  major  storm  or  occurrences  of  any 
unusual  adverse  conditions  that  affect  their  operation. 

4 . 4  Description  of  Any  Warning  System  in  Effect 

No  written  warning  system  for  the  Project  was  disclosed. 

4 . 5  Evaluation 

Minor  maintenance  is  good;  however,  extensive  trespassing  by 
vehicles  on  the  crest,  upstream  and  downstream  slopes,  and  the 
area  immediately  downstream  of  the  toe  requires  attention.  The 
dike  is  not  as  well  maintained  as  the  main  dam. 


Extensive  trespassing  by  vehicles  on  the  crest,  the  upstream 
slope,  the  downstream  slope,  and  the  area  immediately  downstream 
of  the  toe  of  the  dam  is  destroying  the  grassy  ground  cover  and 
leaving  ruts  in  the  ground  surface.  If  the  trespassing  is  not 
controlled,  it  may  lead  to  serious  erosion  and  seepage  problems. 

Two  minor  seepages  near  the  outlets  of  the  spillway  pipe  and  the 
corrugated  metal  pipe  underdrains  may  be  indicative  of  a  problem. 
The  seepage  that  is  located  more  than  100  feet  downstream  of  the 
toe  of  the  dam  may  or  may  not  be  associated  with  flow  from  reser¬ 
voir,  and  therefore  may  not  be  indicative  of  a  problem  and  presents 
no  problem  to  discharge. 

The  saplings  growing  on  the  slopes  of  the  dike  could  pose  a  long¬ 
term  problem  if  allowed  to  grow  into  trees. 
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to  the  top  of  the  concrete  slab.  Inside  dimensions  of  the  box 
are  10.5  feet  long  by  3.5  feet  wide.  Two  2.7-foot  wide  by  2-foot 
high  lower  inlets  are  cast  into  the  ends  of  the  riser  section 
6.4  feet  below  the  top  slab  and  the  two  higher-level  spillway  in¬ 
lets  have  a  crest  4.0  feet  above  the  crest  of  the  lower  inlets. 

The  higher-level  inlets  are  10.5  feet  long  and  are  1.9  feet  high. 
All  spillway  openings  in  the  riser  are  protected  with  steel  trash 
gate  openings  to  contain  floating  debris.  All  visible  portions 
of  the  concrete  riser  appear  to  be  in  very  good  condition  with 
no  signs  of  deterioration  or  corrosion.  The  outlet  end  of  the 
42-inch  diameter  outlet  pipe  (see  Appendix  C  -  Figures  8  and  9) 
is  reinforced  concrete  also  observed  to  be  in  very  good  condi¬ 
tion.  The  outlet  ends  of  the  corrugated  metal  toe  drains  dis¬ 
charging  to  the  spillway  outlet  pipe  from  downstream  face  are  in 
good  condition. 

The  emergency  spillway  (see  Appendix  C  -  Figure  15)  is  an  open 
channel  about  100  feet  wide  at  the  bottom  and  with  a  IH : IV  side 
slope  of  exposed  rock  and  4H:1V  side  slope  of  earth  embankment 
to  the  north  and  a  4H;1V  side  slope  of  earth  embankment  to  the 
south.  The  channel  bottom  appears  to  be  mostly  glacial  till. 
Several  of  the  rock  exposures  in  the  channel  appear  to  be  bedrock, 
while  others  are  large  boulders. 

d.  Dike .  The  dike  (see  Appendix  C  -  Figures  16  and  17)  is 
located  on  the  drainage  divide  along  the  west  side  of  the  reser¬ 
voir.  The  dike  is  about  1,665  feet  long,  14  feet  high,  and  10 
feet  wide  at  the  crest.  The  reservoir  elevation  at  the  time  of 
the  inspection  was  well  below  the  upstream  toe  of  the  dike.  The 
crest  of  the  dike  is  covered  with  grass  and  has  an  elevation 
equal  to  that  of  the  dam  embankment  crest.  The  upstream  and  down¬ 
stream  slopes  of  the  dike  are  inclined  at  3H:1V.  Both  slopes  are 
covered  with  grass  and  some  brush  and  saplings  are  beginning  to 
grow  on  the  slopes.  Some  swampy  areas  near  the  downstream  toe  of 
the  dike  are  obviously  the  result  of  a  high  natural  water  table 
and  are  not  the  result  of  seepage  from  the  reservoir. 

e.  Reservoir  Area.  The  watershed  (see  Appendix  C  -  Figure 
18)  above  the  reservoir  is  rolling  and  heavily  wooded.  A  bathing 
beach,  bathhouse,  and  boat  ramp  are  located  on  the  north  shore 

of  the  reservoir;  no  other  structures  exist  on  the  shores  of  the 
lake.  No  evidence  of  significant  sedimentation  was  observed. 

f.  Downstream  Channel.  The  spillway  outlet  conduit  (see 
Appendix  C  -  Figure  19)  discharges  into  a  riprap-lined  plunge 
pool.  Riprap  extends  in  the  downstream  channel  for  a  distance  of 
about  75  feet  from  the  outlet  conduit.  Beyond  that  point  are 
trees  and  brush  growing  adjacent  to  the  channel.  Downstream  from 
the  emergency  spillway  are  trees  and  brush  growing  in  that  channel 
and  presents  no  problem  to  discharge. 

3 . 2  Evaluation 

Based  on  the  visual  inspection,  the  Project  is  in  good  condition. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  The  Project  consists  of  a  dam  of  intermed¬ 
iate  height  which  impounds  a  reservoir  of  intermediate  size  and 
a  dike  4,150  feet  to  the  northwest  of  the  dam.  The  watershed 
above  the  reservoir  is  rolling  and  heavily  wooded.  The  down¬ 
stream  area  is  rolling  and  partially  wooded. 

b.  Dam.  The  Project  is  an  earthen  embankment  about  46.5 
feet  high  (hydraulic  and  structural  height),  2,935  feet  long, 
and  16  feet  wide  at  the  crest.  (See  Appendix  C  -  Figures  2, 

3,  and  4.)  A  sand-and-gravel  roadway,  completely  bare  of  vege¬ 
tation,  runs  along  the  crest  of  the  dam.  The  upstream  slope  of 
the  embankment  is  inclined  at  3H:1V  and  is  covered  with  grass 
which  is  kept  mowed.  Riprap  extends  from  an  elevation  about  3 
feet  above  the  reservoir  level  at  the  time  of  the  inspection  to 
an  elevation  about  15'  below  dam  embankment  crest.  The  riprap 
was  in  good  condition.  Near  the  south  abutment  there  are  some 
ruts  (see  Appendix  C  -  Figures  5  and  6)  where  a  vehicle  was 
apparently  driven  on  the  upstream  slope  during  wet  weather.  The 
downstream  slope  is  also  covered  with  grass  which  is  kept  mowed. 

Ruts  are  at  many  locations  on  the  downstream  slope  where  vehicles 
have  apparently  been  driven  during  wet  weather.  There  are  also 
many  ruts  (see  Appendix  C  -  Figure  7)  in  the  relatively  flat 
grassy  area  immediately  downstream  of  the  dam.  Two  corrugated 
metal  drain  pipes  (see  Appendix  C  -  Figures  8  and  9)  discharge 
at  the  downstream  toe,  one  on  either  side  of  the  spillway  out¬ 
let  pipe.  Water  was  flowing  from  both  drain  pipes  at  the  time  of 
the  inspection.  Two  minor  seepage  areas  are  located  on  the  south 
side  of  the  spillway  outlet  pipe.  One  seepage  (see  Appendix  C  - 
Figure  10)  was  observed  approximately  300  feet  south  of  the  bend 
in  the  dam  and  100  feet  downstream  from  the  toe  of  the  dam.  It 
is  not  known  whether  this  seepage  is  coming  from  the  reservoir 
or  whether  it  is  natural  spring.  The  north  end  of  the  dam  is  an 
earthen  slope  (see  Appendix  C  -  Figures  11,  12,  and  13)  which 
serves  as  part  of  the  south  bank  of  the  emergency  spillway  channel. 
Vehicles  have  been  driven  up  two  paths  on  this  slope,  destroying 
the  vegetation  and  leaving  the  end  of  the  embankment  susceptible 
to  erosion. 

c.  Appurtenant  Structures.  A  concrete  outlet  structure  (see 
Appendix  C  -  Figure  14)  Is  located  near  the  center  of  the  dam. 

This  structure  serves  as  a  low-level  outlet,  and  two-stage  princi¬ 
pal  spillway,  all  constructed  in  one  vertical  riser.  The  reservoir 
drain  outlet  is  a  gated  30-inch  diameter  pipe  located  at  the  base 
of  the  riser.  The  mechanical  gate  operating  mechanism  mounted 

on  the  top  of  the  riser  appeared  to  be  well  maintained  and  in  good 
condition.  The  concrete  riser  section  is  20  feet  high  from  base 
to  the  crest  of  the  higher-level  spillway  and  an  additional  2.4  feet 
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The  City  is  required  to  inspect  all  structural  works  of 
improvement  annually  and  after  every  major  storm  or  occurr¬ 
ence  of  any  unusual  adverse  conditions  that  affect  their 
operation.  However,  the  only  manually  operated  structure 
at  Site  No.  1,  Dead  River  Dam,  is  the  low-level  reservoir 
outlet  which  allows  the  pool  to  be  drawn  down  for  cleaning  or 
repairs  at  the  site.  The  principal  and  emergency  spillways 
function  automatically  as  the  reservoir  pool  elevation 
changes.  The  SCS  provides  consultative  assistance  to  the  City 
of  Berlin  for  the  operation  of  the  structures. 

2 . 4  Evaluation 

a.  Availability.  Complete  SCS  engineering  plans  and 
sketches,  hydrologic  and  hydraulic  calculations,  construction 
field  notes,  and  detailed  geologic  data  are  on  file  at  the 
SCS  Durham  office. 

b.  Adequacy .  Field  inspection  of  Site  No.  1,  Dead  River 
Dam,  indicated  that  the  SCS  plans  and  sketches  were  adequate. 
Final  assessments  and  recommendations  are  based  upon  the  SCS 
plans,  sketches,  and  hydrologic  and  hydraulic  calculations  in 
conjunction  with  the  visual  inspection  of  the  dam  and  dike 
sites . 

c.  Validity .  The  visual  inspection  disclosed  that  the 
present  conditions  are  consistent  with  the  SCS  as-built  plans 
and  sketches. 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design 


Site  No.  1,  Dead  River  Dam,  was  designed  by  the  U.S.  Depart¬ 
ment  of  Agriculture,  Soil  Conservation  Service  (SCS)  in  1968. 
Design  data  were  found  in  the  SCS  Durham,  New  Hampshire, 
office.  These  data  consisted  of: 

(1)  Complete  design  report  with  all  hydrologic  and 
hydraulic  calculations  (see  Appendix  B) . 

(2)  Detailed  geologic  investigations  of  the  dam  and  dike 
sites  (see  Appendix  B) . 

(3)  Dam,  dike,  and  emergency  spillway  design  data  on 
39  sheets  and  other  data  include  (selected  9  of  39  sheets  in 
Appendix  B) : 

(a)  Plans  of  dike,  dam,  principal  spillway,  and 
emergency  spillway,  toe  drains,  and  pool. 

(b)  Sketches  of  typical  sections  of  dam  and  dike  em¬ 
bankment  and  emergency  spillway. 

(c)  Profiles  along  centerline  of  dike,  dike  cutoff 
trench,  dam,  dam  cutoff  trench,  and  emergency  spillway. 

(d)  Detailed  listing  of  quantities  of  construction 
materials . 

(e)  Sketches  of  fill  placement  in  dam  and  dike  em¬ 
bankments  . 

(f)  Logs  of  test  holes  (not  readily  reproducible). 

2 . 2  Construction 

The  design  plans  were  revised  in  1971  to  reflect  as-built 
conditions.  Field  notes  and  revisions  made  to  the  design  plans 
are  available  in  the  SCS  Durham  office. 

2 . 3  Operation 

The  City  of  Berlin  is  responsible  for  operation  of  the  dam  for 
structural  measures  as  set  forth  by  an  agreement  (see  Appendix 
B,  pages  B-1  to  B-5)  between  the  SCS,  the  project's  designer, 
the  New  Hampshire  Water  Resources  Board  (NHWRB) ,  and  the  City 
of  Berlin,  the  sponsor  of  the  Dead  River  Watershed  project. 


(6)  U/S  Channel  -  The  dam  spans  Jericho  Brook  and 
creates  Jericho  Lake.  The  watershed  above  the  reservoir  is 
steep  and  heavily  wooded.  A  bathing  beach,  bathhouse,  and  boat 
ramp  are  located  on  the  northshore  of  the  reservoir  and  comprise 
Jericho  Lake  Park.  No  other  development  exists  on  the  shores  of 
Jericho  Lake.  The  dike  is  not  clearly  visible  from  the  dam. 

(7)  D/S  Channel  -  The  channel  immediately  downstream  is 
about  20  feet  in  width.  The  channel  bottom  is  a  mixture  of  sand, 
gravel,  and  boulders.  Trees  and  heavy  brush  cover  the  valley  sides. 
In  the  immediate  vicinity  of  the  principal  spillway  outlet  erosion 
of  the  channel  walls  is  apparent. 

k.  Emergency  Spillway 

(1)  Type  -  a  grass  covered  earthen  channel  having  side 
slopes  1H:1V  of  exposed  rock  and  4H:1V  of  earth  embankment  to  the 
north  and  4H:1V  side  slope  of  earth  embankment  to  the  south. 

(2)  Width  -  100' 

(3)  Crest  elevation  -  1,362.0*  MSL 

(4)  Length  of  level  section  -  60'  (approximate) 

(5)  U/S  Channel  -  The  approach  channel  originates  at 
the  northeast  bank  of  the  reservoir  north  of  the  dam  and  is  grass 
covered. 


(6)  D/S  Channel  -  The  downstream  channel  is  not  well 
defined  with  standing  trees  and  brush  noted.  It  joins  the  down¬ 
stream  channel  of  the  principal  spillway  several  hundred  yards 
downstream  of  the  principal  spillway  outlet. 

1.  Regulating  Outlet.  A  60-foot  long,  30-inch  diameter 
reinforced  concrete  pipe  serves  as  reservoir  drain,  originating 
at  upstream  pool  bottom  with  invert  at  1,329.3  feet  (MSL)  and 
discharges  into  42-inch  diameter  concrete.  The  crank-operated 
gate  lift  mechanism  is  located  on  top  of  the  cover  of  the  two-stage 
drop-inlet  riser. 
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(8)  Cutoff  -  core  trench  excavated  through  alluviuin, 
glacial  till  and  decomposed  rock  to  firm  bedrock  as  shown  on  SCS 
design  plans 

(9)  Grout  curtain  -  none 

(10)  Toe  drain  -  two  12"  diameter  perforated  corrugated 
metal  pipes 

h.  Dike 

(1)  Type  -  earthen  embankment  on  unconsolidated  glacial 
deposits  along  the  watershed  divide 

(2)  Length  -  1,665' 

(3)  Height  -  14' 

(4)  Topwidth  -  10' 

(5)  Side  Slopes  -  3H:1V  upstream  and  downstream 

(6)  Zoning  -  2  zones  in  dike  embankment  indicated  on 
SCS  design  plans  (see  Appendix  B) 

(7)  Impervious  core  -  none  indicated  on  SCS  design  plans 

(8)  Cutoff  -  core  trench  excavated  through  alluvium, 
glacial  till,  and  decomposed  rock  to  firm  bedrock  along  centerline 
shown  on  SCS  design  plans 

(9)  Grout  curtain  -  none 

(10)  Toe  drain  -  none 


i.  Diversion  and  Regulating  Tunnel  -  not  applicable 

j .  Principal  Spillway 

(1)  Type  -  a  vertical  reinforced  concrete  two-stage  drop- 
inlet  riser  having  a  covered  top  with  two  2’H  x  2.7’W  rectangular 
inlets  at  the  lower  level  and  twol.9'H  x  10.5'W  inlets  at  the  higher 
level  which  ultimately  discharge  into  a  42-inch  horizontal  conduit. 

(2)  Size  -  3.5'  x  10.5'  drop-inlet  riser  discharging  into 
a  42-inch  diameter  horizontal  conduit  with  a  length  of  204  feet 
through  dam  embankment 

(3)  Crest  Elevation  -  1,352.0'  MSL  for  first  level  inlets 
and  1,356.0'  MSL  for  second  level  inlets 

(4)  Gates  -  none 

(5)  Low-level  -  30-inch  diameter  reinforced  concrete  pipe 
which  originates  in  pool  bottom  and  discharges  into  the  42-inch 
conduit . 


4,150 


(4)  Length  of  flood  control  pool  - 
e.  Storage  (acre-feet) 


(1) 

Recreation  pool  -  1,240 

(2) 

Flood  control  pool  -  2,800 

(3) 

Principal  spillway  crest  pool  -  1,240 

(4) 

Emergency  spillway  crest  pool  -  2,800 

(5) 

Top  of  dam  -  4,720 

(6) 

Test  flood  pool  -  4,695 

f . 

Reservoir  Surface  (acres) 

(1) 

Recreation  pool  -  132 

(2) 

Flood  control  pool  -  177 

(3) 

Principal  spillway  crest  -  132 

(4) 

Emergency  spillway  crest  -  177 

(5) 

Test  flood  pool  -  208 

(6) 

Top  of  dam  -  215 

g- 

Dam 

deposits 

spillway; 

(1)  Type  -  earthen  embankment  on  unconsolidated 
with  drop-inlet  spillway  (principal)  and  grassed 
consists  of  333,700  cubic  yards  of  fill. 

glacial 

emergency 

(2)  Length  -  3,035'  (includes  100-foot  wide  emergency 

spillway) 

(3)  Height  -  46.5'  (hydraulic  and  structural  height) 

(4)  Topwidth  -  16' 

(5)  Side  slopes  -  3H:1V  upstream  and  2.5H:1V  downstream 

(6)  Zoning  -  3  zones  in  dam  embankment  and  riprap  on  the 
upstream  slope  as  indicated  on  SCS  design  plans. 

(7)  Core  -  trapezoidal  section  consisting  of 

silty  sands  with  a  40'  width  at  base,  10'  topwidth,  and  height 
of  30';  elevation  at  top  of  impervious  core  is  1,352.0'  MSL  as 
shown  on  SCS  design  plans. 


(1)  Low-level  outlet  (reservoir  drain)  30"  RCP  capacity 
@  principal  spillway  elevation  -  112  cfs  @  1,352'  MSL 

(2)  Principal  (drop-inlet)  spillway  capacity  test  flood 
elevation  -  302  cfs  @  1,370.9'  MSL  (low  stage:  113  cfs;  high  stage: 
189  cfs) 

(3)  Emergency  spillway  discharge  @  test  flood  elevation  - 
7,673  cfs  @  1,370.9'  MSL 

(4)  Total  project  discharge  §  test  flood  elevation  - 
7,975  cfs  @  1,370.9'  MSL 

(5)  Principal  (drop-inlet)  spillway  capacity  @  top  of  dam 
302  cfs  9  1,371.0'  MSL  (low  stage:  113  cfs;  high  stage:  189  cfs) 

(6)  Emergency  spillway  capacity  @  top  of  dam  -  7,800  cfs 
@  1,371.0'  MSL 

(7)  Total  spillway  capacity  @  top  of  dam  -  8,102  cfs  @ 
1,371.0'  MSL 

c.  Elevation  (feet  above  MSL  as  shown  on  available  "as  built" 
SCS  plans  in  Appendix  B) 

(1)  Streambed  @  centerline  of  dam  -  1,324.5  (approximate, 
at  downstream  toe) 

(2)  Bottom  of  cutoff  trench  -  1,317.0 

(3)  Maximum  tailwater  -  unknown 

(4)  Upstream  invert  low-level  outlet  -  1,329.3 

(5)  Recreation  pool  -  1,352.0  (principal  spillway) 

(6)  Full  flood  control  pool  -  1,362.0 

(7)  Drop-inlet  spillway  crest  -  lower  level  -  1,352.0, 

higher  level  -  1,356.0 
Emergency  spillway  crest  -  1,362.0 

(8)  Design  surcharge  (original  design)  -  1,371.0 

(9)  Top  of  dam  -  1,371.0 

(10)  Test  flood  pool  -  1,370.9 

d.  Reservoir  (feet) 

(1)  Length  of  maximum  pool  -  4,150 

(2)  Length  of  pool  at  principal  spillway  crest  -  3,700 
(approximate ) 

(3)  Length  of  pool  at  emergency  spillway  crest  -  4,150 
(approximate) 


c.  Size  Classification.  Int-^nnediate  (hydraulic  height  - 

46.5  feet;  storage  -  4,720  acre-feet)  based  on  criteria  (intermediate 
size  corresponds  to  dam  with  height  ?  40  feet  and  <  100  feet  and 
storage  2  1,000  and  <  50,000  acre-feet)  in  Recommended  Guidelines 
for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification.  High  Hazard.  A  major  breach  could 
result  in  extensive  property  damage  and  considerable  loss  of  life 
(10  or  more)  downstream  in  the  urbanized  area  of  the  City  of  Berlin. 
Major  floods  in  1927,  1936,  and  1953  on  the  Dead  River,  with  signifi¬ 
cantly  smaller  discharges  than  the  breach  discharge  used  in  this 
report,  support  this  contention  (See  Section  5.1  f.). 

e.  Ownership.  The  Project  is  owned  by  the  City  of  Berlin, 

New  Hampshire. 

f.  Operator.  The  dam  is  operated  by  the  City  of  Berlin  Recrea¬ 
tion  and  Parks  Department,  First  Avenue,  Berlin,  New  Hampshire,  03570. 
Telephone  (603)  752-2010. 

g.  Purpose  of  the  Project.  The  Project  was  constructed  for 
the  purposes  of  storing  floodwaters  and  providing  recreational 
opportunities . 

h.  Design  and  Construction  History.  The  Project  was  designed 
by  the  Soil  Conservation  Service  (SCS) ,  Durham,  New  Hampshire  office. 
Construction  was  begun  in  May  1969  by  Rogers  Construction  Co. ,  Inc. 
of  Brattleboro,  Vermont  and  the  project  was  99  percent  complete  by 
December  1969.  All  remaining  construction  work  was  completed  by 
September  1970  by  the  same  firm. 

i.  Normal  Operating  Procedures.  The  City  of  Berlin,  as  is 
set  forth  in  the  Operation  and  Maintenance  Agreement  for  Structural 
Measures  (between  the  City  and  SCS) ,  is  required  to  inspect  all 
structural  works  of  improvement  annually  and  after  every  major  storm 
or  occurrence  of  any  unusual  adverse  conditions  that  affect  their 
operation.  The  only  operable  outlet  at  the  Project  is  the  low-level 
reservoir  drain  which  allows  the  reservoir  pool  level  to  be  drawn 
down  for  cleaning  or  repairs  at  the  site.  The  principal  spillway 
(two-stage  riser)  and  the  emergency  spillway  function  automatically 
as  the  reservoir  pool  elevation  changes. 

1 . 3  Pertinent  Data 

a.  Drainage  Area.  The  watershed  above  the  dam  consists  of 
6.48  square  miles  (4,147  acres)  of  steep  forested  terrain.  No 
storage  areas  exist  in  the  watershed  above  the  upstream  limit  of 
Jericho  Lake.  The  normal  surface  area  (recreation  pool)  is  132 
acres  which  constitutes  3.2  percent  of  the  total  watershed  area. 

b.  Discharge  at  Damsite.  According  to  the  director  of  the 
City  of  Berlin  Park  and  Recreation  Department,  the  maximum  known 
stage  at  the  damsite  occurred  at  an  unknown  date  when  the  reservoir 
pool  elevation  approximately  reached  the  second  stage  inlet  of  the 
principal  spillway.  Using  the  rating  curve  calculated  for  the  dam, 
the  project  discharge  was  estimated  to  have  been  90  cfs. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  visual  examination  indicates 
the  following  evidence  of  potential  problems: 

(1)  Extensive  vehicular  trespassing  on  the  crest,  the 
upstream  slope,  the  downstream  slope,  and  the  area  immediately 
downstream  of  the  toe  of  the  dam  is  destroying  the  grassy  ground 
cover  and  leaving  ruts  in  the  ground  surface. 

(2)  Two  minor  seepages  near  the  outlet  of  spillway  dis¬ 
charge  pipe  and  the  two  underdrain  pipes. 

(3)  One  seepage  more  than  100  feet  downstream  from  the 
toe  of  the  dam. 

b.  Design  and  Construction  Data.  Site  No.  1,  Dead  River 
Dam,  was  designed  by  the  U.S.  Department  of  Agriculture,  Soil 
Conservation  Service  (SCS)  in  1968.  Design  data  were  found  in 
the  SCS  Durham,  New  Hampshire,  office.  These  data  consisted  of: 

(1)  Complete  design  report  with  all  hydrologic  and  hy¬ 
draulic  calculations  (see  Appendix  B) . 

(2)  Detailed  geologic  investigations  of  the  dam  and 
dike  sites  (see  Appendix  B) . 

(3)  Dam,  dike,  and  emergency  spillway  design  data  on 
39  sheets;  include  (selected  9  of  39  sheets  in  Appendix  B) : 

(a)  Plans  of  dike,  dam,  principal  spillway,  and 
emergency  spillway,  toe  drains,  and  pool. 

(b)  Sketches  of  typical  sections  of  dam  and  dike 
embankments  and  emergency  spillway. 

(c)  Profiles  along  centerline  of  dike,  dike  cutoff 
trench,  dam,  dam  cutoff  trench,  and  emergency  spillway. 

(d)  Detailed  listing  of  quantities  of  construc¬ 
tion  materials. 

(e)  Sketches  of  fill  placement  in  dam  and  dike 

embankments . 

(f)  Logs  of  test  holes  (not  readily  reproducible). 

The  design  plans  were  revised  in  1971  to  reflect  as-built  conditions. 
Field  notes  and  revisions  made  to  the  design  plans  are  available 
in  the  SCS  Durham  office. 
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c.  Operating  Records.  Detailed  inspections  records  obtained 
from  the  SCS  Durham  office  are  in  Appendix  B. 

d.  Post-Construction  Changes.  There  is  no  record  of  post¬ 
construction  changes. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  2 
and  in  accordance  with  the  Phase  I  guidelines  does  not  warrant 
seismic  analysis. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition .  The  visual  examination  indicates  that  Dead 
River  Dam  is  in  good  condition.  The  only  concerns  with  respect  to 
the  long-term  stability  of  the  dam  are; 

(1)  Extensive  vehicular  trespassing  on  the  crest,  the 
upstream  slope,  the  downstream  slope,  and  the  area  immediately 
downstream  of  the  toe  of  the  dam  is  destroying  the  grass  ground 
cover  and  leaving  ruts  in  the  ground  surface. 

(2)  Two  minor  seepages  near  the  outlet  of  spillway  dis¬ 
charge  pipe  and  the  two  corrugated  metal  underdrain  pipes. 

(3)  One  seepage  approximately  300  feet  south  of  the  bend 
in  the  dam  and  100  feet  downstream  from  the  toe  of  the  dam  may  or 
may  not  be  associated  with  flow  from  the  reservoir  and,  therefore, 
may  not  be  indicative  of  a  problem. 

b.  Adequacy  of  Information.  The  visual  examination  and  the 
complete  design  data  available  are  adequate  for  the  purposes  of 
the  Phase  I  inspection. 

c.  Urgency .  The  recommendations  and  remedial  measures  made 
in  7.2  and  7.3  below  should  be  implemented  by  the  ov;ner  within 
two  years  after  receipt  of  this  Phase  I  inspection. 

d.  Need  for  Additional  Investigation.  There  is  no  need  for 
additional  investigation  for  the  purposes  of  this  Phase  I  report. 

7 . 2  Recommendations 

The  owner  should  engage  a  registered  professional  engineer  to 
investigate  the  two  minor  seepages  near  the  spillway  outlet  and  the 
one  seepage  which  is  more  than  100  feet  downstream  from  the  dam. 

7 . 3  Remedial  Measures 

a.  Operating  and  Maintenance  Procedures.  The  owner  should: 

(1)  Repair  ruts  and  control  trespassing  on  the  dam  and 
the  area  immediately  downstream  of  the  dam. 

(2)  Visually  inspect  the  dam  and  appurtenant  structures 
and  monitor  seepage  once  a  month. 

(3)  Engage  a  registered  professional  engineer  to  make 

a  comprehensive  technical  inspection  of  the  dam  once  every  two  years. 

(4)  Establish  an  around-the-clock  surveillance  program 
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for  use  during  and  immediately  after  heavy  rainfall  and  also  a 
warning  program  to  follow  in  case  of  emergency  conditions  or 
imminent  dam  failure. 

(5)  Mow  and  cut  saplings  on  dike  embankment  seasonally. 

(6)  Observations  at  the  dam  should  be  made  after 
significant  events,  but  while  substantial  storage  is  still  being 
utilized  to  determine  if  seepage  exists  which  could  not  be  detected 
when  the  reservoir  pool  is  at  normal  elevation. 

7 . 4  Alternatives 

None . 
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PARTY : 


Dead  River  Dam  pate  June  7,  1979 
NH) 

TIME  14QQ _ 

WEATHER  Sunny,  warm 

W.S.  ELEV.  U.S.  DN.;', . 

1353.1  1321.0 


Warren  Guinan _ 

Stephen  Gilman _ 

Katherine  Hivley _ 

Pattu  Keshevan _ 

Ronald  Hirschfeld 

PROJECT  FEATURE 
Hydrology/Hydraulics 

Structural  Stability 
Soils  &  Geology _ 


6 _ 

8 _ _ 

P _ _ 

10. - - - 

INSPECTED  BY  RI'.MAKKS 
_ W.  Guinan _ _  _ 

_ S.  Gilman _ _ 

R.  Hirschfeld 


PERIODIC  INSPECTION  CHECKLIST 


PRn.TErT  Site  No.  1,  Dead  River  (Berlin,  NH)  DATE, 
PROJECT  FEATURE _ Pam  .E?nbankment _ ■  name  . 


DISCIPLINE 


NAME 


AREA  EVALUATED 


CONDITION 


DAM  EMBANKMENT 


Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of 
Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and 
at  Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of 
Slopes  or  Abutments 

Rock  Slope  Protection  - 
Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  Near  Toe 

Unusual  Embankment  or  Down¬ 
stream  Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 

Instrumentation  System 
Vegetation 


1371.0  MSL 
1353.1  MSL 

1356.0  MSL  (approximate) 


None  observed 
Not  paved 
None  observed 


None  observed 


Good 


None  observed 


Extensive  vehicle  tracks  on  downstream 
face  of  dam  at  and  beyond  toe. 

None  observed 

Riprap  on  upstream  face  -  no  failures 
observed. 

None  observed 

Two  minor  seepage  areas  rii^t  of 
spillway  outlet  pipe 

None  observed 


TWO  CMP  toe  drains  discharging  water  on 
either  side  of  spillway  discharge. 

None  observed 

Grass  on  both  upstream  and  downstream 
slopes.  Some  grass  on  crest,  but  ve¬ 
hicle  tracks  on  crest  are  bare  soil. 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Site  No.  1,  Dead  River  (Berlin,  NH) _  na^p  June  7,  1979 

PROJECT  FEATURE  Dike  Ditankment _  NAME _ 

DISCIPLINE _  NAME _ 


AREA  EVALUATED 


DIKE  EMBANKMENT 


CONDITION 


Crest  Elevation 


1371.0  MSL 


Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of 
Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosicn  of  Slopes 
or  Abutments 

Rock  Slope  Protection  -  Riprap 
Failures 

Unusual  Movement  or  Cracking 
at  or  Near  Toes 

Unusual  Embankment  or  Down- 
stri-am  Seepage 

ijptnn  or  Boils 

Found>ition  Drainage  Features 

Toe  UJ-  (  i  m; 

!:;s‘  r  linen  t  a  t  i  on  System 
Ve.^e  t  at  1  en 


1353.1  MSL 

1356.0  MSL  (approximate) 

None  observed 
Not  paved 

None  observed 

None  observed 

Good 

Good 

Good 

None 

None  observed 
None  observed 

No  riprap 
ttone  observed 

No  water  against  upstream  side  of  dike 
None 

None  observed 
None  observed 
None  observed 

Grass  on  crest;  grass,  brush,  and 
snail  trees  on  upstream  slope  and 
(.iownstream  slopes. 


PERIODIC  INSPECTION  CiiECKLIST 


PROJECT  Site  No.  1,  Dead  River  (Berlin,  NH)  DATE  June  7,  1979 
PROJECT  FEATURE  Principal  Spillway _ NAME _ 


PROJECT  FEATURE  Principal  Spillway 

(Two-stage  riser) 

DISCIPLINE _ 


NAME. 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

General  Condition 

Good 

Condition  of  Joints 

Good  -  no  indications  of  movement. 

Spalling 

None  visible 

Visible  Reinforcing 

None 

Rusting  or  Staining  of 
Concrete 

None  visible 

Any  Seepage  or  Efflorescence 

None  visible 

Joint  Alignment 

Good  -  no  apparent  movement. 

Unusual  Seepage  or  Leaks  in 
Gate  Chamber 

Not  visible 

Cracks 

None  visible 

Rusting  or  Corrosion  of 

Steel 

None  visible  -  galvanized  steel  in 
good  condition. 

b.  Mechanical  and  Electrical 

Air  Vents 

Float  Wells 

Crane  Hoist 

Hand-operated  crank  serves  as  a  gate 
lift  mechanism  for  low-level  reser¬ 
voir  drain;  located  on  concrete  plat¬ 
form  on  tcp  of  two-stage  riser. 

;^pears  to  be  in  good  condition. 

Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System 

prnuonic  inspect  ion  chiu'klist 


P RO J ECT  Site  No.  1,  Dead  River  (Berlin,  NH) 


!,•  June  7,  1979 


PROJECT  FEATURP:  Emergency  Spillway 


NAME 


DISCIPLINE 


NAME 


AREA  E VALE AT ED 


CONDITION 


OUTLET  W(3RKS  ~  SPIijLWAV  WTJR,  APPIOAQi 
AND  DISaiARCE  CHANNETS 

d.  Approach  Channel 

'lenerai  Coiniition 

Loose  Rock  Overhang inq  Channel 

Trees  Overhanging  Charin^'i 


Floor  of  Approach  Chani:iel 


Glacial  till 


D.  Weir  and  Training  Walls 


None  -  earth  spillway 


General  Condition  of  Concrete 


Rust  or  Staining 
Spalling 

Any  V^’isiblo  Reinforcing 
Any  Seepaqe  or  E f i  1  orosoenct' 


Dram  H  o  !  t_' s 


fUschaige  CM.int'a'l 


E.enerai  c'cndition 


Good 


r.oos  '  '■•:oek  uvv  r  iiancjinq  Channel 


I'ri'e.s  I 'v<  ■  iini  1  ni;  Channel 


Sane  trees  in  channel 


E  1  '  ir  e  f  (’hanni.'  1 


Glacial  till 


i'.'  ■  r  >  'P,-. !  ruct  1  ons 


PROJECT  Site  No.  1,  Dead  River  DATE  June  7,  1979 

(Berlin,  NH) 

PROJECT  FEATURE  Reservoir  NAME  W,  _ 


_ AREA  EVALUATED 

Stability  of  Shoreline 

Sedimentation 

Changes  in  Watershed 
Runoff  Potential 

Upstream  Hazards 

Downstream  Hazards 

Alert  Facilities 

Hydrometeorological  Gages 

Operational  &  Maintenance 
Regulations 


_ REMARKS _ 

Good 

None  visible 
None  visible 

None  visible 

Urbanized  area  of  City  of  Berlin 
Converse  Building 

None  visible 

None  visible 
None  visible 


Jericho  I’rook 
Beilin,  New  Uniipshire 
June  24,  1977 


Dead  River  -  Topdressing 
Dam  only. 


Recoinrrcrida  t  i  nr.s  for  t'nis  sea-rm. 

'  Use  500i';/2cre  of  "Snl-po-niag”.  This  is  sulfate  of  potash  magnesia. 

This  c.ay  be  purchased  at  Merrimack  Farir.crs'  Exc'nar»ge  in  80#  bags.  The 
ton  price  is  $125.  There  may  be  other  local  sources. 

There  are  6'j  acres  involved  in  the  dan.  Of  these,  2^  acres  are  on  the 
upstream  face  of  the  dam  and  4';j  on  the  downstream  face. 


Basis  for  roc  onrienda  t  ions . 


The  dam  is  covered  with  a  good  population  of  birdsfoot  trefoil.  The 
vigor  of  these  plants  is  very  poor  on  the  upstream  face  and  fairly 
good  but  deterio' ating  on  the  downstream  face. 

Soil  tests  taken  on  5/27/77  revealed  a  deficiency  of  magnesium  and 
potassium  in  relation  to  the  needs  of  birdsfoot  trefoil. 

The  objective  of  the  recommendation  is  to  try  and  increase  the  plant 
cover  of  birdsfoot  trefoil  in  order  to  prevent  erosion  and  to  prevent 
encroachment  of  woody  plant  species  that  would  require  annual  eradication 


Recommendations  for  next  spring  and  early  summer. 

A  topdressing  of  300#/acre  of  muriate  of  potash  next  spring  is  very 
desirable.  If  this  can  be  accomplished,  further  topdressing  should  be 
based  on  soil  tests  taken  every  other  year. 

One  ton  of  muriate  of  potash  would  cover  the  entire  dam.  It  costs 
approximately  $170/ ton  and  is  readily  available  through 
local  grain  companies. 


Attachment 


!‘,M \'.rr  c iTf::'' i 


i  i.or.D  s'i'r,'jCTi)X['s 


Tl.is  i"‘i  ini  (!.  -Vice  checklist  is  a  cl!  ..  i.^r  <!{  trnc.lnina,  L’nc  ic.."  in  Lena  iice  required 
for  Public  '  u.s’  SO')  ilo;0  cc.nticl  :  t.  .  i  I.  l.'.w  llsunsliirc ,  It  doesn't  lakfi 

the  place  ol  t  xpcric  ncc  and  jud,,:a.  nt  and  is  not  inclusive.  Items  of  a  difficult 
nature  to  clack,  such  us  princip..!  s;  ;  1  conduit  c  or.d  i  t;  I  on ,  are  not  included. 

Intensive  checks  of  these  iCersf.  ..yr  n'Cess.at}'  at  [iroper  intervals.  Review  of 
As  Euilt  dra\,’inr,3,  tr.c  (]csip;n  folder,  iLin.ctuj'c  iiistc:/,  and  previous  maintenance 
reports  should  he  part  of  the  insjccticn.  I’lcrvot  i  nlu.  nance  is  a  vital  part  ot 
safe  and  effective  operation. 

Except  where  otlicn-rise  indicated,  completion  of  this,  form  i.iay  be  facilitated 
by  ranking  maintenance  items  on  a  1  to  4  basis  ichcre 

'  1-satis factory 

2  =  satisfactory,  but  chccli  carefully  at  next  ir.sp)CCtion 

3  -  requires  rraintenance  this  season  / 

4  -  requires  i.mrr.cdiatc  attention. 


■ggpurn  DhAD  RIVER 
INSPECTED  5Y  Keith  Mac 


DATE  6/12/78 


d  Hald) 


in.  Mitchell 


Access  Road. 

• 

* 

• 

• 

•  • 

Site  Fencing. 

• 

• 

• 

•  » 

Traffic  Conditions. 

« 

• 

• 

• 

•  • 

Vandalism  Control. 

• 

• 

• 

• 

•  » 

Trash  Control. 

• 

• 

• 

•  » 

COMMENTS  Gate  is  being 

installed 

across 

left 

end  of  dam. 

2,  RESF.RVOTR 

Timber  stand  at  reservoir.  ^ 

Debris  and  slash.  ...  .  .  .  .  ,  3 

Sediment  level  in  relation  to  low  stage  inlet  ....  2 

COI'DIENTS  Brush  in  the  inlet  and  outlet  clianncl  of  tlie  Emerpenev  Splllwav 
should  he  removed.  Dcbri.s  and  .slash  on  the  ui'.st  i  ea?i  omhankment. 


opi:-' 

r.itf? 

Dead 

Hay 


ATIOJJ3  a::d  ':Ai?iTy-:'<7a.'Cr:  i 

1  (Jorlclio  Lake) 

River  V.'atoraneci  Pro.leot 
1976 


MSPLC‘i’10]] 


An  operation  and  raiintcn.''i.oo  innpoctlon  oP  31  to  1  (Jorlcho 
Lake)  In  the  Dead  River  Watcrohed,  Berlin,  yni  -..a''  conducted  on 
Hay  23,  1976.  T!io  inspect  ion  ’.'ar:  node  h-y  rc-ra-oemtativen  fron 
the  local  sponoorinp;  orr-.anloation,  the  Cooa  County  Conservation 
District,  and  the  Soli  Conocrv.ation  Service.  t'hoan  present 
^;ore: 

Hitahell  nerho-,:ltr, ,  Berlin  Renreatlon  Director 
Randell  Sarpfrnt,  Cnos  County  Donncrv.atle.n  District 
Richard  Ilaldona.n,  Di.otrict  Con.ac-rvatlonict ,  USDA,  SCS 
Eddie  Vy'ood,  USDA,  SCS 
Tillnan  Harr.hall,  USDA,  SCS 
Nick  Luhtala,  USDA,  SCS 

Followinp:  is  a  list  of  Itcna  dlscuoned  and  the  neceoKary 
action  needed: 

1,  Renovo  debrin  fron  the  principle  spillu-ay  traoh  rack, 

2.  Close  off,  repair  erosion  and  revogetate  old  acceoo 
road  bcloH  dan. 


3,  Clone  off  and  voretate  prenont  i-oad  runninr:  across 
the  top  of  the  dan, 

4,  Improve  vegetativo  cover  on  the  dan  slopes  by: 

A,  Pcnovlng  woody  vegetation  which  is  starting  to 
develop  In  several  areas, 

B,  Line  and  fcrtiline  slopen,  eBpociolly  the  upstreara 
slope.  Lino  and  fertiliser  nhould  he  applied 
according  to  soil  test  rcconnendations  v.'hlch  can 
be  obtained  through  the  County  Aront’s  office, 

Coos  County  Extension  Service,  Lancaster,  ?T!I, 
However,  if  this  information  can  r.ot  h-e  obtained 

a  general  reccrm.endatlon  of  2  tons  ror  acre 
(or  100  Ibn,  per  1,000  no,  ft.)  of  ground  limestone 
and  400  lbs.  per  acre  (or  10  Ihn,  per  1300  sq,  ft.) 
of  10-10-10  or  equivalent  fertilizer  nay  be  used, 

5,  Remove  alder:?  and  other  woody  vegetation  that  in 
otarting  to  grow  in  tiio  stream  overflovr  area,  between 
the  upstreara  slope  of  t]?c  dam  and  the  inlet  stroan. 


A 


/ 


•  • 


1  "  •  ^  V 


V*  '  W" 


June  3»  1976 


,r,  Jar-.cn  fjnlth 
City  i'nnn'^cr 
City  Hall 

I’erlln,  HI!  03970 


Dear  Hr,  Hr'.ith: 

Attached  ir.  the  .vrvcal  C'.".-.a,t.tcna  “nd  ''a5-ntO!7.'ince  Inspection 
Deport  I’er  t!ie  Dc  id  "'ivc;'  '.  'i torch.': a  ccnductod  on  Hay  23,  lOlC, 

Tl'.e  report  lints  thoao  itro-;  ';h5ch  require  maintenance  by 
the  City,  I  trust  that  t';o'-e  itcrir,  ••.•ill  be  carried  out  an 
soon  an  pncaible  under  f.  a  City^n  ohllratlon  in  the  Operat5.on 
and  .•  ialntcnance  Aprocr.e);t,  for  t!ilr.  project,  of  Aupruat  26,  IO68 

W)ion  tl'.o  items  linted  are  completed  please  send  r.e  a  letter 
so  Indlcatlnr;. 

If  additional  technical  as -.i  .ntanco  Is  needed  to  carry  out 
any  of  these  r.alnte.nance  please  feel  free  to  call  on  us. 

Very  truly  yours. 


Richard  S.  Ilaldenan 

District  Conr.crvatlcnist  '! 

^  • 


^  — J 

S-14- 


■A.I  .'mf.  mmA,nmS.L«n . . ‘ii 


r^EP.LlN  RECP.EATF,ON  AND  P/^RKS  DEPARTMENT 


FIRST  AVENUE  BERLIN,  NEW  HAMPSHIRE  03S,  0  /r.LEPHONE  7E2-2010 


MITCHELL  A.  BERKOWHZ.  DIRECTOR 


/ 


-2- 


all  or  the  undesirable  ve^atation  along  t’  Cara  and  fie  over-flow 
arean.  '■'■•’.oh  of  nnr  new  c  ors  rn  ;;  .tr'^rai  f  t-V.;.!,. 

the  1968  project  agi-'eerae,  .t ,  In  future  v  ars  we  hope- “io  improve 
this  type  of  maintenance  based  on  the  /arges  in  thi  park's  areas. 

Our  suJirn(;r  workers  als.  io/itrolled  rht.  erosion 
along  the  new  access  to  id  v.’ith  the  in  j:  od  action  of  hark.  I  bis  • 
has  already  started  nev  vegetation  •  aic  h  should  c;>  hence  thij 
roadwey  next  year.  Two  important  r.roai  of  erosica  were  also 
brought  to  a  control,  Ihe  first  van  tie  entrance  way  which 
has  been  carefully  cribbed  and  sefdec.  The  seccid  erea  was  along 
the  steep  slope  of  the  parking  loc.  /gain,  crib hi r g  and  seeding 
along  with  a  drainage  hitch  has  halte 1  any  erosion-  During 
the  1977  sumnjer  we  will  comilete  the  perking  lot  erosion  control, 
re-landscape  the  road. ay  an!  develop  12  special  to  it  campsites 
in  the  upper  field,  ■  ..  . 

As  alvays,  I  look  lo\  ard  to  anof  le.gyear  at' Jericho 
Lake  Park  and  the  nof  ded  irnprovp-ncr  -s  we  hope  to  fulfill.  Your 
inspection  in  may  19  ’7  shculd  else,  -f  jvide  us  with  add.itonal 
rocommendatio’is.  .  ' 


CC:  Mayor  laurier  ■>i7ion ;anr-- 

* 

City  fanagsr  darcj  C,  o’lith 


c:ir:L[N  r 

FIf'.ST  AVENUF 


;c:iE/.v;aN  ?AR-is  depa[itment 

BERL  i:i,  NEW  HAf/iPSHIRE  03570  TELEPHONE  752-2010 


MITCHELL  A.  BERKOW'liC,  DHiECTOR 


17  Dece.,,her  1376 


Hr,  Richard  3.  Haldcr.:aa 

^  f.  (.  1  .-I'f-  -hi.'  -  -■ 

u.s.c.s. 

Pj-clie  Buildinjj 
99  -■'■'ain  Street 
Lancaster,  K.R, 


Dear  hr.  Halder.-nan, 

TiiO  Recreation  Oei)ai-t:cant  Su.-.,ner  .'Jtal'f  ),c.s 
v/orhed  ver;^  diligently  to  cc.'.^rete  na'iy  of  the  Jpsj^sctior  reco- 
r.oTidations.  To  date  v'o  have  rcoved  debris  .fro^o  t);e  principle 
spiliviay  trash  raeV:  r-r;d  consi-ler  this  as  part  of  onr  v/eekly 
operation  once  the  rnr''  is  oipen  each  year.  In  the  Rarly  spring 
this  v;oul.d  be  checked  once  the  access  road  is  clear  of  ice. 

The  Old  access  road  has  been  partially  closed  oft  and  we  in- 

« 

tend  to  coimletely  clo'^e  trds  v-oad  ars  well  as  the  roarl  on  ton 
ni  r-r^rWnn  in  ■‘-hone  nrens  *->38  been  initially 


Imlted  and  furt 

her  re 

p.airs  ard 

vegeta 

tion  will  CO,  ,enc 

e  in  the 

late  sprin^:  .-rr.d 

e.'iT'ly 

sii.ivser. 

r-  e  of 

tl',0  ,'ia  jor  t-i  r  r-i  r 

I'  ie.s 

in  ti,is  area  is 

a  c  c.cr 

Sibil  ity  : 

^y  r.ry 

:i.  Pitrinj  t'-r-.  1  377 

su.,”')!'  r  wp  i'ef  1 

th',:- 

.  ;6  1 1  1 

nh.l  p  to  cor.tro'' 

ti.eir 

tjse  tb'"ou__b  so  , 

c  a 

t  1  0 ; a  1  c 

.  w  -  i.  h  e  , 

do'.  el  on  tirrit  atr'i  '' 

O'";'!  or 

irni-nvne'-ts . 


■  ^  «'!•  ■ 'p  were  n!‘le  'r  nnnly 


To  .e  'o  i.'i:;  sir  r S'  1  ,  ■'(  y  c.  r.e;;  r.'ir’i  'i  o 

lO'C  I  ind  rr-r.i  i.rr  b-'’.'  .r  wO'r'.  :io  ■.  bi.,,,  T'- 

d\n'in_-  t''.e  1'd77 


'  i  .t'd  , added 
/ill  continue 


Til  I  :  >  aerra  (>  •roo.  y  ve^e (.a t  Lot,  ociifcrol  I  feel 
we  v/ent  beyr.  ,d  I, lie  rci  i  or,.;  .ard  .vill  contiiii.e  to  control' 


ll'PACT 


Oi'S  co::cKF.7 


L'CTURFS 


(specify)  C^^Qt^lAC  (  5~>'WtUVMfg^ 


Concrete; 

inside  and  out 


Trashracks : 

low  and  high  stage 


Gates : 

including  lifting 
device,  stem,  guides, 
disc,  flap 

Structure  Drainage: 

Structure,  Railing, 
Grates,  Barriers, 
etc. 


Safety  Items: 


COMMENTS 


Cracking  j  ;  Spalling  f  ;  Other  deterioration 

_ /;  Excessive  movement  (check  joints) _ 

Waterstops _ /;  Joint  sealant  |  ;  Other _ 

Condition  of  protective  coatings_^ _ ;  Corrosion 

/  ;  Damaged  parts  /  ;  Condition  of  fasten¬ 
ing  Need  of  gratings  due  to  beaver  /  ; 

Safety  condition  (protruding  fastenings,  sharp 
edges,  etc.) Other  /  . 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  aligrunent _ ;  Operation _ ; 

Lubrication _ Wood  decay _ ;  Other _ . 

Report  under  "Embankir.ent  and  Other  Drains" 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  Fasten¬ 
ings _ ;  Wood  decay _ ;  Safety  condition 

(protruding  fastenings,  sharp  edges,  etc.) 

_ ;  Other _ . 

Condition  of  warning  signs _ ;  Condition  of 

safety  equipment _ ;  Other _ . 

he/cuJ  S’f/acAtht'- 


stream  obstructions.  .  .  .  .  • 

Debris  in  stream.  ..... 
Sediment  bars  controlled.  .  .  . 

Plunge  pool  stability.  .... 
Fish  habitat  appurtenances  .  .  . 

Riprap  --  Report  under  "Riprap"  (item  4) 


COMMENTS 


Cau t: i on  Be  extremely  careful  when  using 

ladders.  Check  condition  before  using. 

Ladders  are  sometimes  broken,  loose,  corroded, 
and  or  slippery. 

Use  safety  harness. 


Ladders; 
i,nside  and  out 


Concrete : 
inside  and  out 


Trashracks : 
low  and  high  stage 


Manhole: 

Gate: 

including  lifting 
device,  stem,  guides, 
disc 

Safety  Items; 

COMMENTS 


Condition  of  protective  coating _ 

Corrosion  ?  ;  Damaged  parts'^  ;  Loose  ; 
Other*?  . 

Cracking _ I  ;  Spalling  f  ;  Other  deterioration 

_ ;  Excessive  movement  (check  joint  at  riser 

and  conduit) _ ;  Other _ . 

Condition  of  protective  coatings _ Corrosion 

_ Damaged  parts _ Condition  of  fastenings 

_l _ ;  Need  of  gratings  due  to  beaver _ Safety 

condition  (protruding  fastenings,  sharp  edges, 
etc.) _ /  ;  Other _ . 


Condition  of  protective  coatings  3  ;  Corrosion 
_ ;  Damage  /  ;  Lock  operable  f  ;  Other _ . 

Condition  of  protective  coating  ;  Corrosion  ■ 
f  ;  Damaged  parts  J  ;  Condition  of  fasten- 

ings  f  ;  Stem  alignment  /  ;  Lubrication _ 

Operation _ ;  Other _ . 

Condition  of  warning  signs _ ;  Condition  of 

safety  equipment _ ;  Other _ . 


D  •  c/  h  C  U(c(< 


VEGETATION 


Condition  of  stand  o  .  j  _ 

(including  need  for  lime 
and  fertilizer) 

Undesirable  vegetation  3  3  _ 

Drainage  (surface)  I  _ ^  _ 

Erosion  I  _ _ 

Sedimentation  I  |  _ 

Condition  of  planting  _  _  _ 

Pest  control  I  1  _ 

Fire  control  I  _ t_  _ 

COMMENTS  ctrSm  S^OuU  W  Mt  jl  I 

w'ail  Wl/iMf d 


Dam 

Emergency 
Spillways  . . 
left  right-'' 

Outlet 
Dike  Ch.nnnol 

•Clooi 

wav 

3. 

3.  _ 

_ L 

A 

3 

3 

1 

I 

1 

_  _l_ 

1 

1 

1 

I 

1 

1 

1  _ 

1 

1 

wiuf4x. 


SInvu.^  o1i  sUould  (ivot4tCartel.  _ 

Spil \ ^/xou lA  h.  Uvned  <7Ad  (M  sc>»  I  M 

gkvv.bavotJ*>k  t*v\  UgiUrtyg^  U  O^ifoUp- _ _ 

Qcaiw  led  ittou  Id  Vl  liniei  t  i ed  ^  SoTT 

EMBANKMENT^  STRUCTURAL.  &  OTHER  DRAINS 


left  right—  (_ 

Depth  of  Flow  With  any  obstruction  _ 

(in  inches  above  invert)  Without  any  obstruction  '/%,  /y 

Turbidity  of  Discharge  With  any  obstruction  >/o  iJp 

(yes,  no)  Without  any  obstruction  fJn  N/a 

Condition  of  Protective  Outside  *L,  *t- 

Coating  .  Inside  t  _l _ 

Obstruction  in  Flow  t/o  A/o 

(yes,  no) 

f  / 


Other 

)  (_ 


Animal  Guard  Condition 
Outlet  Condition 

Retarding  Pool  Elevation  (ft.  msl)_ 
Other 


COMMENTS 


(ft.) 


above 

below 


1/Looking  downstream. 

7/Includinc  wave,  surface,  stream,  manmade,  and  livestock  erosion. 

6-e 


EMBANK?';-'N’T  /‘’.’D  ’■"■X  W'ATEi)  fA.OT  ES 


(Report  riprap  and  vegetation  and 
erosion  condition  under  Items  A 
and  5.) 


Sliding  or  sloughing 
Holes  (rodent  and  other) 

(check  especially  at  embanknicnts ) 

Excessive  settlement  (embanlcn.ents  ) _ |f_ 

Cracks 

Traverse  ^ 

Longitudinal  f 

Seepage  2_/  / 

Piping  2^/  I 


Emerge 
Spi  1  Ic 
Left  r i 


ncy 
aysi/ 
rht-^  ( 


Other 

)  ( 


COMMENTS On(AG»n 


n>ry<-^  tr.P. 


RIPRAP 


Dam 

Up  stream  berm 
Principal  Spillway  Outlet 
Embankment  Gutters 
left 
right. 

Emergency  Spillway 

location _ 

location _ 

Waterways  .  i 

locationj;  ICCJclUJAH  , 

■  location 
Outlet  Channel 


e 

COMMENTS  KTl 


Displ. 

Loss 

Loss 

Erosion 

Break- 

of 

of 

of 

of 

down 

Rock 

Spa  11s 

Beddins 

>  Found. 

of  Rock 

J2=. 

_2. 

J_ 

1 

! 

7^ 

t 

/ 

/ 

_jL 

_L 

_L 

_ 1 

JL 

_ 1 

_ ^ 

If  c!i.< 

P/W^r 

A  ^ 

or 

jQn _ L 

[psirf: 

(<ry> 

_ 

1/Looklng  docTistream. 

7/Check  especially  at  do\^mstream  face  of  embanlcments, 

B-© 


MAI^T)■^v•^NCF.  Cli;.c;;LIST  FOR 


•6  FLOOD  COLTROL  R  r:',',’0'i’l,''RFS 


This  n:aintenanco  c Iicck  1  i s C  is  a  guide  for  deterrrilniji;:  the  maintenance  rcquii'ed 
for  I'ubVic  Law  3'.'6  flood  control  structures  in  Ncvj  Hampshire.  It  doc.  r. 't  take 
the  place  of  experience  and  judgment  and  is  not  inclusive.  Itcn;s  of  a  difficult 
nature  to  check,  such  as  principal  spillway  conduit  condition,  are  nut  included. 
Intensive  checks  of  these  items  are  necessary  at  proper  intervals.  Roviev;  of 
As  Built  drawing.^,  the  design  folder,  structure  history,  and  previous  n.-aintenance 
reports  should  be  part  of  the  inspection.  Prompt  maintenance  is  a  vital  part  of 
safe  and  effective  operation. 

Except  where  otheracise  indicated,  completion  of  this  form  may  be  facilitated 
by  ranking  maintenance  items  on  a  1  to  4  basis  where 

'  1  =  satisfactory 

2  =  satisfactory,  but  check  carefully  at  next  inspection 

3  =  requires  maintenance  this  season 

4  =  requires  immediate  attention. 


5 


8.  IMPACT  BASIN.  SAP.  BOX  TNT.F/ 


TSCPU.ANP.OUS  CONCPF.TE  STPUCTURPS 


(specify)  RcctrcuT  at  Inp,  Svr'tcin  -  Inelt'  find  cK' 


Concrete; 

inside  and  out 


Trashracks : 

low  and  high  stage 

I 


Gates; 

including  lifting 
device,  stem,  guides, 
disc,  flap 

Structure  Drainage; 

Structure,  Railing, 
Grates,  Barriers, 
etc. 


Safety  Items; 


Cracking  1  ;  Spalling_l _ ;  Other  deterioration 

1  ;  Excessive  movement  (check  joints)_l _ ; 

Waterstops_J _ ;  Joint  sealant  1  ;  Otherl 

Condition  of  protective  coatings 1  ;  Corrosion 

^  ;  Damaged  parts _ Condition  of  fasten- 

ings  1  ;  Keod  of  gratings  due  to  beaver _ 

Safety  condition  (protruding  fastenings,  snarp 
edges,  etc.)  1  ;  Otherl 

I 

Condition  of  protective  coating  2 Corrosion 

_2_;  Damaged  parts_2 _ ;  Condition  of  fastan- 

ings  2  ;  Stem  aligrm.ent _ ;  Ope ra t ion  3  ; 

Lubrication _ Wood  decay _ Otlicr  ^  . 

Report  under  "Embankment  and  Other  Drains" 

Condition  of  protective  coating  —  ;  Corro.sion 
—  ;  Damaged  parts  —  ;  Condition  of  Fasten- 
ings  — ;  Wood  decay  —  ;  Safety  condition 
(protruding  fastenings,  sharp  edges,  etc.) 

—  ;  Other —  ♦ 

Condition  of  warring  signs _ ;  Condition  of 

safety  equipment _ ;  Other _ , 


COMMENTS 


Stream  obstructions.  ....«*.*..l 

Debris  in  stream.  .,,,,.,,,,,1 
Sediment  bars  controlled.  .  ,  ,  .  .  ,  ,  .  .  1 

Plunge  pool  stability.  .  .  .  ,  ,  ,  ...  .  . 

Fish  habitat  appurtenances  .........  — 

Riprap  --  Report  under  "Riprap"  (item  4) 


COMMENTS 


RISER 


Caution  Be  extremely  careful  vhen  using 
ladders.  Clieck  condition  before  using. 

Ladders  are  sometimes  broken,  loose,  corroded, 
and  or  slippery. 

Use  safety  harness. 


Ladders:  None 
^inside  and  out 


Condition  of  protective  coating _ ; 

Corrosion _ ;  Damaged  parts _ ;  Loose 

Other 


Concrete: 
inside  and  out 


Cracking  Q  ;  Spalling_o _ ;  Other  deterioration 

0  ;  Excessive  movement  (check  joint  at  riser 
and  conduit)  p  ;  Other  p  . 


Trashracks : 
low  and  high  stage 


Manhole: 


Condition  of  protective  coatings_]__;  Corrosion 

0  ;  Damaged  parts_J _ ;  Conditioii  of  tastenings 

i  ;  Need  of  gratings  due  to  beaverj^ _ ;  Safety 

condition  (protruding  fastenings,  sharp  edges, 
etc.)  1  ;  Other  0  . 

Condition  of  protective  coatings_3 _ ;  Corrosion 

_ ;  Damage _ ;  Lock  operable _ ;  Other _ . 


Gate: 

including  lifting 
(Tevice,  stem,  guides, 
disc 


Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignment _ ;  Lubrication _ ; 

Operation _ ;  Other _ , 


Safety  Items:  Condition  of  warning  signs _ ;  Condition  of 

safety  equipment _ ;  Other _ . 

COMMENTS  Paint  manhole  cover. 


INLET  TO  RECIRCULATING  PIPE  SYSTEM  -  Remove  debris  from  trash  rack.  (3) 


5.  VEnKTATTo:; 


Condition  of  stand 
(including  need  for  lime 
and  fertilizer) 
Undesirable  vegetation 
Drainage  (surface) 

Erosion 
Sedimentation 
Condition  of  planting 
Pest  control 
Fire  control 


F.inergcncy 

Spillways  .  ,  Outlet  Water  Other 

Dam  left  r  if,  lit—  Pi  Ice  Clianne  1  way  ( _ ) 

3 


COliM ENT S  Pockets  need  to  be  drained  and  revegetated.  Tyrmove  woody  plant s 
from  the  dam.  Bare  spots  should  be  topdressed  and  reseeded.  There  is  ero¬ 
sion  from  damage  to  vegetation  by  ATV's.  Remove  tlie  woody  vegetation  from 
the  dike. 


6.  EMBANKMENT.  STRUCTURAL.  &  OTHER  DFLA'/NS 


Dam 


left 

righi 

Depth  of  Flow 

With  any  obstruction 

None 

(in  inches  above  invert) 

Without  any  obstruction 

^»i 

Turbidity  of  Discharge 

With  any  obstruction 

No 

No 

(yes,  no) 

Without  any  obstruction 

No 

No 

Condition  of  Protective 

Outside 

2 

2 

Coating 

Inside 

2 

2 

Obstruction  in  Flow 

No 

No 

(yes,  no) 

• 

Animal  Guard  Condition 

1 

1 

Outlet  Condition 

1 

J _ 

1/ 


Other 

)  ( 


Retarding  Pool  Elevation  (ft.  msl)_^ 
Other 


or 


(ft.) 


above 
be  low 


COMMENTS 


} 


l/Looking  dovTistrc.im. 

'*r/T..<- 1  n,»  i.i  nf.i  viirl'.-irn. 


o  f-  f  n  om 


1. 


3.  .EMBA:':r:-:T-:NT  A^:n  F/Xavatf-D  slopp'.s 

(Report  riprap  and  vegetation  and 
erosion  condition  under  Items  A 
and  5. ) 

Dam 


Sliding  or  sloughing  2 

Holes  (  rodent  and  other)  3 

(cheeV:  especially  at  embankments)  • 
Excessive  settlement  (embankments)  3* 
Cracks 

Traverse  1 

Longitudinal  1 

Seepage  l!  1 

Piping  2./  1 


.  • 


Emergency 

Spillways  .  Other 

Dike  leftrieht—  (  )  (  ) 


3 

ZI  ^  = 


COMMENTS  Ruts  in  the  spillwnv  should  be  filled.  If  the  spillway  operates,  ruts 
in  the  outlet  channel  will  accelerate  erosion.  The  city  should  consider  fencing  • 

or  erecting  barriers  to  keen  ATV's  out  of  the  spillway  and  off  the  dam. _ 

*Fill  in  low  areas  on  top  of  the  dam. 


A.  RIPRAP 


Displ. 

Loss 

Loss 

Erosion 

Break- 

of 

of 

of 

of 

down 

Rock 

Spalls 

Bedding 

Found. 

of  Rock 

Dam 


Upstream  berm 

2 

2 

2 

2 

2 

Principal  Spillway  Outlet 

2 

2 

2 

2 

2 

Embankment  Gutters 

left 

— 

- 

— 

right 

— 

- 

- 

- 

- 

Emergency  Spillw’ay 

location 

— 

- 

- 

location 

* 

— 

* 

— 

Wateriv’ays 

location  Floodway 

2 

2 

2 

2 

2 

location  .for  i  olio  Br. 

2 

2 

2 

2 

2 

Outlet  Channel 

Other 

2 

2 

2  • 

2 

2 

COMMENTS _  _  • 

i 


1 /Looking  downstream.  ‘  6-3 

7/riif'rk  esi'Ci' i  .1 1  Iv  .T  t  downstream  face  of  rnihankmon  t  s  . 


Oporcitlo'AT  rrd  I'airtcnr.ncc  Tnnpcoti.on  Piq^ort 
Hito  1  (.Tcricbo  I^Jcc) 

PF AT)  ”I\TR  UATn’DITD  ni0.n'CT 

JUI.T:  17,  197? 

An  OT7  r.’.tion  or.d  naij-:tcnrrco  IrnTCctlon  of  Pito  1  (Jcrjcho  Ta'x;) 
in  t)ic  Pcaci  Ftvor  '  Ptcrabod,  Porlir.,  r.  !?,  T.^.n  conducted  on  Juno  17,  197?* 
Tic  irepccticn  i.'os  nndo  Ijy  roprcecnt.ot5.vc3  fro'n  tlic  local  cr-onsorlrr; 
orr^anl'aation  and  tic  Soil  Conoer''.aticn  .Service,  Included  'i.’cret 

Jc.-'.cs  Smith,  City  ’’onager 

irauricc  '.Iicclcr,  Actirr^  City  Fnolncer 

‘■itchcll  Fcrl'ov.dts,  Eerltii  "ccrcation  Director 

Calvin  Perhine,  District  Conservationist,  USDA,  .'iC.S 

Claries  Dir-i?,  I'SDA,  SCS 

T.’anucc  Jolly,  ;r>DA,  SCS 

'Il.o.ras  Horicrs,  IJIDA,  SCS 

liicl:  Luhtala,  I'SDA,  SCS 

Follo^ring  is  a  list  of  Hens  discussed  and  tie  necessary  action  needed* 

1.  PcrrKJve  tl;e  .Tuall  amount  of  debris  frora  tlie  principal  npill's.iiy  trash  rack 
and  along  the  rip-rap  riatcrial  of  tlic  dan. 

2.  Cut  th.e  aiders  and  otier  voody  plc»-±  gren^rth  that  is  encroaching  the 
cncrgcncy  cpilli/ay  and  in  a  fe\j  spots  along  the  dan, 

3.  All  ix>ad;mys  th.rough  tlie  CTTjcrgercy  spillway,  along  tbe  do'.mstrean 
Bide  of  th.c  dam,  and  ecros.s  tie  top  of  tT;o  dam  should  be  seeded  and 
nulcled  to  provide  tb.ese  areas  .  xth  a  vc.getativo  cover, 

hm  Tie  upstream  slope  of  the  dam  s’ ould  'ho  fertilised  to  ci'coura.ge  a 
norc  dense  ve.-etativc  cover.  Apply  10  lbs,  per  1000  souare  feet  of 
15-10-10  oorricrcial  fertiliser.  Application  sl-ould  be  made  as  Boon  ns 
fjosslblc  to  obtain  naxirmun  benefit  tl  is  growing  season, 

5,  The  borrotr  area  whero  the  new  access  road  is  being  constructed 
is  also  void  of  desirable  vegetative  cover.  This  area  si  ould  also 
be  fertilised,  but  the  slope  of  the  dam  is  the  most  critical  at  tils 
tine, 

6,  It  wao  noted  tin  repairs  to  the  spalling  on  top  of  the  concrete 
riser  have  br  cn  made. 


I 


UNITED  STATES  DEPARTMENT  OF  AGRICULTU RE 
SOIL  CONSERVATION  SERVICE 

Piche  building,  Main  St7,  ~i>anca5'rcry  KH  03!^li 

■nircT:  Cp«ration3  and  J'airrtenar.ce  Inspection  -  I/Ail:  21,  I97h 

Bead  Iciver  Watershed 


Mr.,  Ja~.es  Snith 
City  Manager 
City  I -all 

Berlin,  Mew  Marrpshlre  03570 


Bear  Mr,  Snith: 

Attached  is  the  anmial  Cfeerationa  and  Maintenance  Inspection  Report 
for  the  Bead  River  ’/atersbed  conducted  on  May  17,  197^. 

The  report  lists  items  that  raqialre  attention  by  the  City  as  their 
obligation  under  th-e  Operation  and  Mainter^ce  AgreerTent  of  August 

26,  1968, 

I  trust  th-at  you  -.rill  see  that  these  actions  are  carried  oiat  and 
follcving  conpleticn  will  send  ne  a  letter  to  that  effect. 

Sincerely, 


Calvin  J,  Perkins 
District  Conservationist 


cc;  H,  Wr.eeler 
C.  Dir.gle 
H,  lielson 

MacPherson 


Oixjrati.cr.G  and  ilai.r.tcr.ance  Trujj.'ectiori  noro"'^' 
Hite  1  (Jnricho  I^ke) 

DEAD  RIATR  V/ATEfS^:’!;!)  PROJECT 
Kay  17,  191h 


An  op^:raMon  and  naint^-narcc  inspection  of  Site  1  (Jericho  Lake) 

/ir.  the  Hoad  River  'Jatersied,  Berlin,  11!,  i.-ar,  conducted  on  ?'ay  17,  197h« 

The  inspection  vas  made  by  representatives  from  the  local  sponsoring 
organisation  and  the  Soil  Conservation  Servicf-.  Included  \/ere: 

I'aurice  VIheeler,  Assistant  Cit;r  Engineer 
Kitchell  Berkovit'/,  Berlin  Recreation  Departrnent 
Gus  Rooney,  licnner,  Berlin  Recreation  Commission 

Keith  MacPherson,  Design  Engineer,  RSPA,  Soil  Conservation  Service 
Calvin  J,  Perkins,  District  Conservationist,  'SDA,  Soil  Conservation 
Seim' ice 


Following  is  a  list  of  items  discussed  and  the  necessary  action  needed. 

1,  Remove  the  accumulation  of  debris  from  the  principal  spillvray 
trash  rack  and  along  the  rip-rap  material  of  the  dam  and  in  the  approach 
to  the  emergency  spillway. 

2,  Remove  the  accumulation  of  bottles  and  litter  at  the  trash  bairrels 
near  the  rop  of  the  dam, 

3,  Repair  the  two  areas  of  concrete  spalling  on  top  of  the  principal 
spillway.  Directions  for  making  this  repair  are  con'bair.ed  in  a  letter 
from  Mr.  Dingle  of  SCS  to  Mr,  Brungot,  City  Engineer,  dated  June  26,  1973 • 
(Copy  attached) 

1],  Remove  sediment  from  the  entrance  to  the  ■water  circulation  pipe 
at  the  water  control  structure. 

Repair  and  vegetate  wheel  track  ruts  on  the  downstream  slope  of 
the  dam  to  prevent  further  erosion, 

6,  Keep  vehicles  off  dam  by  placing  large  boulders  close  together 
ai.  the  pipeline  end  of  clam.  Once  vch.icle  traffic  across  top  of  dam  lias 
stopped  tiien  vegetate  the  top  of  dam, 

7,  The  most  serious-  item  is  to  develop  better  vegetative  cover  in 
the  emergency  spillway  area  and  borrow  areas  adjacent  to  the  spillvray. 

This  WDulri^",'Area  IT  as  on  the  original  Plan  of  ■'’rgetation.  This 

area  is  approx irvat el y  ?0  acres  in  sice  and  should  be  fertilir.cd  to  promote 
grass  gro'-etdi.  Apply  ?.?0  lbs. /acre  of  19-lC-lO  or  closest  equivalent.  This 
application  should  take  place  imnediatcly  to  be  effective  in  this  f.ro’wL'^g 
season.  If  ills  is  rot  done  erosion  will  begin  to  occ’ir  and  should  th.e  ^ 

crxirger.cy  r.pillv.uy  fur.ctjon  severe  probltvvs  could  occur  '.■rtthout  the  presence, 
cf  good  vegetative  cover. 

8,  A  viuiL  to  1  he  dike  ird:c-vlei'.  tint  no  rai ntc).ai:cc  w-as  reciuircd  at 
th.is  tirm, 


Flcl-c  9?  ''aLn  Ot»,  I,:r.caErtcr,  1’,  H, 


ociob-.r  30,  v;r^ 


.?r,  r^-lvlo  Croi-cau,  '/.a-for 
City  c't  -'crlin 
C  i  0  y  ^  t  ‘3. 1. 

Ecrlti-.,  !:.  H.  03^70 


Dear  ■  !r«  Crotraiu : 


Or.  October  Ir,  1973  Coil  Co^'.ocrratif'r!  Oerricc  rrrrxcrr.'el  cr-.l 
!!aaricc  E']  oclcr  rcprrccrrtlr/:  C'jrrcr.CG  ’b‘':ro?‘t  TirrlC'’  tV^c  Terri 
River  .Tito  :■'  1,  .T''ricl'G  lalec*  T'.c’ir!'^  tl.o  visit  r.cvcrrl  cr-crrt  icral 
obcci'V'.''.tiors  vxrc  v.crlo  tV^at  require  tl'c*  i-ry'diate  altcr.tion  oT  tb.c 
city,  'ihey  am  as  follovrs: 


1,  f\  stcnrqjldo  bracket  is  nisslrr:  or.  tlac  Inside  of  tVo  corciTto 
riser,  Viiis  rerdo  ivrrntr  or  rcplaccnert  to  assiTC  rropor  firrctiordni; 
of  tbc  sluice  gate.  This  eq-aipnent  vao  mdc  by: 

Coldwell  -  V'ilcox  Rlvtslon 
S,  RoclcceU  Co. 

200  riiot  street 
Fairfield,  Com,  06!;30 


The  dCL-’r.-e  part  is  a  cast  Iren  cl.e-uniido  bracket,  in-rt  ff-  Rra’rlir; 

];o.  S;:-131j9,  (ciO-r-652,  class  30),  Refer  to  Drau'lr.q  ]:o.  C-S‘ -y'Olj  of 
tlx:  orir'.iml  specifications,  I'lease  lave  repaired  as  coon  as  possible, 

2,  Them  are  tvo  areas  of  snalltn'’  on  top  of  th/C  concrcr’uo  riser. 
These  cliould  be  repaired  ard  a  letter  of  Juno  26,  1973  te>  Cl:  r'c.nco 
Urtsegot  explains  tiio  details  of  rxvkinq  tin  repairs,  (Copy  aitr.uhcd,) 

3,  Tlx:  step  tors  cl':Oiild  )>e  moved  fron  the  clvcroion  cl.anrcl 
durlrt  the  winter  nenths.  Tlx:  sections  of  old  nct.al  pipe  ttet  lave 
floated  into  the  diversion  channel  d-oiild  be  rcriovcd, 

li.  Tlx:  r:ator  stomqo  at  the  site  should  be  sufficient  to  cover 
ti«  re  cr  at  ion  circulation  pli'e>  irith  at  Tr.-nt  I  feet  of  watx:r  befora 
wii'tc.r  to  prevent  .freezirq  of  11^  s  pipe  rr/stem. 


035014 


.-i:e  Bulldir.g,  99  'Mn  St,,  Lancaster,  JI,  H, 


Maj  21-,  1973 


Mr,  Clarence  Brunf^ot 
City  Ergineer- 
Public  Works  Department 
City  Hall 

Berlin,  IK  H.  03570 


Dear  Mr.  Drangoti 

Since  tbo  City  of  Berlin  vill  soon  be  ca^iiuj  a  change  in  the 
City  Hans.-jer  position  I  aa  sending  the  attached  annal  Gyrations 
and  liiintcnarxe  Inspection  Feport  for  the  Dead  Diver  '..’'atershed 
to  yoiu 

i 

xba  report  list  itens  #  1,  2,  3j  l4^  5>  6,  that  reejnire  action 
by  the  City  of  Berlin, 

I  trust  that  you  will  see  that  these  actions  aro  carried 
,  out  and  foUoving  comletlon  will  send  ra  a  letter  to  that  eff oct. 

Sincerely,. 


Calvin  J,  Perlcins 
District  Conservationist 


CJP:r 

cc:  C,  Dlrgle,  Asst,  State  Corservaticnist  (V),  SC5,  Durhaa,  K,  H 
’.7,  Jolly,  Stats  CoEservation  Drgincer,  SC3,  Durhan,  17,  D, 

V7,  Tvclcon,  Soil  Conservationist,  EcrhM,  N,  IL, 


orEU/xTiciS  Aio)  MArrmiZAKcr:  rr'-p^cmc;  ncporr 

of  Slto  1  (Jericho  1^0 ) 

Dead  River  Viiterol^d  Project 
nay  22,  1?73 


An  eperatton  arxl  ralrtcnarsce  tncnoctlon  of  Site  1  ( Jericho  Lais) 
in  tta  Dead  River  ‘.aterstod  ras  convicted  on  riay  22,  1973#  7]x)  trspection 
««i3  TOde  by  representatives  froni  tha  local  sponsoring  organisation  &rxi  tha 
Soil.  Comamration  Gcrvlco.  IraLnccd  ■'..’01*01 

Clarence  Bnirgot,  Borlin  City  ^-■■^Ineer 
flatarlco  rd'.e.oler,  AsaLctairt  'to  Ci-ty  Engineer 
Valter  Kcloon,  u3DA,  .Coil  Ccnseirratlon  Service 
Calvin  J,  Forkirs,  ISIA,.  Soil  '’'oiiservn.tion  Service 

FoUcwicg  is  a  list  of  Itens  discussed  and  tha  necessary  action  reeded* 

1,  ScJaeva  heavy  debris  acccaulr.tton  from  parircipal  ppiUuay  trash 
radc  and  on  th®  rip~rcp  sa-terial  alor.2  the  dan  and  in  the  approach  -to  tfca 
cnargency  scHl'w;^* 

2,  Too  areas  on  top  of  the  concrete  riser  (each  about  2  square  feet 
in  area)  ■aero  shelving  evidence  of  spelling*  7>»se  areas  iv-crs  frea  to  ^ 
inch  deep  and  had  -water  irithin.  Causa  cf  -this  action  is  ■unknown  ard 
correction  procedure  -was  not  decided  upon* 

3«  I21  gensral  tha  vegetation  locked  bettor  -than  last  yesr*  Eowever, 

dan*  Grasses  In  -this  area  and  other  flat  areas  is  present  cut  appeared  to 
need  fcc&tilisation*  Sugges-ted  fertilialag  a  total  of  11  acres  irLth  2G-10-10 
at  a  rate  of  2C0  Ibs./acre*  r-ewnstreau  slope  of  dan  has  good  le guns  and 
grass  cover*  ' 

li.  Clean  debris  from  -water  control  atructuro,  retrive  stop  logs  that 
are  in  dewnstrean  channel,  and  reaove  sections  of  old  steel  pipe  in  upstreaa 
and  dowrstream  channel*  ,  .  .  , 

5*  SliidA  bank  erosion  at  end  of  rip-rap  on  left  side  of  channel 
below  -water  control,  structure.  This  should  be  -watched  closely  and  If 
conditions  increase  the  ri^>-r5p  should  bo  extendsd, 

6,  CJld  road  along  base  of  dan  should  be  seeded  to  prevent  erosion 
and  discourage  -use  of  this  area  by  ■ur.authorised  veh-icles. 

7,  Eo  Togetation  on  -hop  of  dan,  however,  it  rrrpeared  that  this 
'..tiS  causing  no  probleit* 

6,  Luposslble  to  control  vehiclo  tnvfflc  to  the  site.  Coble  at 
gate  on  Touca  HO  is  destroyed  as  fast  as  it  is  installed. 


9,  Althour^h  reccjrda  irdicata  thnt  a  plaque  ua3  ordered  by  '-'ater* 
ne3D\irco3  dcard  in  li?71  there  is  no  evidence  of  Installa  ticn«  The 
question  of  who  is  resrponsibla  for  Iratallatian  "inxs  brought  up  but 
could  not  be  answared* 

10,  Tnolcment  '.reathor  prohibited  a  Tisif  to  tho  dike  3rca,r  Ut, 
B::hinqot  stated  that  the  dike  '•as  in  sood_'7Csetatire  cover  and  tiat  brush 
VU3  not  ercroada ir.q  on  samo*. 


?ici.o  99  r.aln  St*^  Lcu-.caj'or,  ;(.  II.  031>Ch 


Jxaie  26  p  3  972 


Mr.  .losopli  Buries 
City  Mara.-er 
City  Mall 

Berlin,  il,  xl.  03570 


rear  Mr,  Buries: 


Attached  ia  the  nrxieal  Operations  and  Mairterarcc  .Inspection  Beport 
Xcr  the  lead  Bi-er  iitershed  conducted  on  Jens  20,  1970. 

The  report  lists  itc-ns  y  1  and  2  that  rcc'cire  mtr.tenanea  'rJorV:  by 
thje  local  sponsors, 

•  Follovin^  cori/lotion  of  the  *4orIc  please  fori-ard  ns  a  letter  to 
that  effect. 

Sincerely, 


Er.closaro 


Calvin  J,  Ferhlr.s 
District  Conservatianist 


cc:  C,  Brur-rjot,  Public  h’orks  G>.Teriicter.dent,  Berlin,  H.  H,  03570 

C,  Dir.^le,  Asst,  State  Conservationist  (I/),  SCS,  Dxn.*h.aa,  li,  ii.  0332u 


•  - 


•  • 
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Cpcr:itior.3  and  la ir.tc ranee  Inspection  neporb 
of  i^lto  1  (Jericho  Lsico) 

Dead  River  V/aterahed  Project 
JUI£  20,  1972 


An  eporation  and  ra interance  inspection  of  Oito  1  (Jcricha  Laloe) 
in  the  Pond  P-iver  latersr.cd  ’.ms  condnoted  or.  June  20,  1972.  Tha  inspection 
vas  r_'::‘G  bp  representatives  fron  the  Iccal  sponsorirp  or.^anization  and  tho 
Soil  Conservation  Service.  Included  ijcrc: 


flavor  Splvio  Cratoau,  Perlin  ‘ 

Joseph  F,  'Surhe,  Berlin  City  ’Puarer 
’Jaurice  irncelsr,  Berlin 

Calvin  J,  Perkins,  loBA,  Soil  Conservation  Service 

FoUovir.^  is  a  list  of  ttsois  discussed  and  the  necessary  action 
needed, 

1,  Hsnove  debris  fron  principal  spillnay  and  on  the  rip-rap  isitorial 
alor.;’  tbs  dan. 

2,  Eeraovc  stenes  iir.dsr  plarJcs  at  tho  water  control  structure  tn  the 
Jericho  Brook  charnel  plus  the  section  of  rrstal  pins  that  floated  dorar;— 
strean  and  lod.;^ed  at  the  structure, 

3,  Vegetation  is  not  good  on  upstrcaa  slope  of  dan  but  ray  improve 
durLng  strv.cr  grorfth  period.  Good  vegetation  on  dovnotreau  slops  of  daiTU 
V/ir.tcr  kill  of  vegetation  is  apparent  on  the  covnistrean  fiat  areas  and  in 
the  emergency  spilliiay  and  adjacent  corro*./  area.  Tlieivi  is  no  present 
danage  being  dorjc  by  tixj  lack  of  vegetation  cover  but  thds  bears  a  close 
vratch. 

1.  Tha  tep  of  the  dan  is  being  used  c:rter.sively  by  vehicular  traffic 
of  varicus  t^nes,  Tiray  emcr  onto  the  dan  via  the  City  pipelli-.e  smd  this 
type  of  traffic  is  alrmst  Lvpossiblc-  to  control.  /JLl  traXlic  at  thuD  nain 
entrance  to  the  site  has  been  stopped  except  for  .\TJ  and  siTiliar 
whnclcd  trarrportaticn,  V.’ith  so  T-.uch  traffic  cn  t'.jo  top  of  the  dan  it  is 
void  of  vegetation  b-Lrt  this  is  not  caiisir-g  any  problor.3  at  the  presort 
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”0  &  MA.IiiTErLMEE  H^EPECTIOri  REPORT 
31th:  1  (J.-LRICIZO  U^) 

Rr/ZR  vrATZROHHZl  PROJECT 


June  9,  1971 


An  o>o ration  ond  maintenance  inspection  of  Site  1 
'(Jericho  irEe)  in  the  Dead.  Riven  V'..ter-shed  was  conducted  on 
June  9>  1971*  inspection  uas  made  by  representatives  from 

he  local  spcnsonins  c:^anl sat ions  and  the  Soil  Ccnsarvation 
er'/ics.  Included  were: 

Clarence  Eroingot,  City  of  Eerlin 
Forrest  Hodsd.cn,  IT.  E.  vlnter  Resources  Board 
Peter  Herkas,  N.  H.  V/ater  Hescurces  Board 
Eenry  Stamatel,  EDDA,  Soil  Conser'/ation  Ser’/ice 
Charles  Brc’.m,  USDA,  Soil  Conser^/ation  Service 
Ray  Z/erjiinger,  U5DA,  Soil  Conservation  Service 
Edv/ard  Hutchinson,  U3DA.,  Soil  Consei'vatlon  Service 
Charles  Holden,  USDA,  Soil  Consei^/ation  Service 
Valter  Zveai’can,  USDA,  Soil  Conservation  Service 

Folloving  is  a  list  of  items  discussed  and  the  necessaiy 
action  needed. 

1.  The  dil:3  vas  in  go>od  repair  with  an  excellent  vegetative 
cover  established.  Woody  plant  growth  should  be  control! 
in  the  future  by  either  moving  or  use  of  spray. 

2.  Trash  to  be  cleaned  away  from  the  principal  spillway 
and  along  the  dam  at  the  water  edge.  The  H.  H.  VTater 
Resources  Board  agreed  to  take  care  of  this  item. 

5.  Ti/o  washouts  on  the  back  side  of  the  dam  above  the 

principal  spillway  pipe  need  repair.  The  Cltj’'  of  Eerlin 
.  agreed  to  make  this  repair  by  filling  and  seeding  the 
vasheut  holes.  Also  to  remove  stones  and  smooth  out 
material  down  slope  froa  the  washouts. 

4.  Inspection  of  dam,  flocdr/ay,  emergency  spillway  and  borr 
area  indicated  no  need  for  nmintenance  at  this  time. 

Being  early  in  the  grCT.'ing  season,  it  was  difficult  to 
deteimiine  tho  quality  of  the  grass  cover.  It  is  possibl 
that  there  will  be  a  need  for  fertilising  seme  of  these 
areas  another  year. 


(3^7 


CuM  Irj3p3cticn  Heport-Cito  Toad  Rivor  \i/3. 


5.  Thsre  vas  no  vegetative  cover  in  vheel  traclie  over  ti*3 
entire  lensth  oi  the  dein.  'Rila  condition  vill  continue 
to  exiat  until  vehicle  traffic  can  he  controlled .  The 
condition,  hcri/sver,  vas  not  considered  hamful  to  the 
,  dan. 
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99  Street,  Lancaster,  Kevr  Hernpshire  0952^ 


Piche  Euildir.a 


June  30,  1971 


Mr.  Cla:'enc3  Erun.'^ot 
Public  Uorlcc  Sunerintendent 
City  Hall 

'Berlin,  Nev  Hampshire  03570 


Dear  Mr.  Erungot: 

Attached  is  the  annual  Operations  and  Maintenance  Inspection 
Report  for  the  Dead  Ri/er  Watershed  conducted  on  June  S,  1971* 


The  report  lists  tvo  items  on  Site  1  that  require  maintenance 
vork  by  the  local  sponsors. 

Follovirg  completion  of  the  work,  please  fonrard  me  a  Letter 
of  Certification  and  the  approximate  cost  for  doing  the  work. 
The  cost  information  will  be  helpful  to  us  in  estimating 
operation  and  maintenance  in  future  projects. 


Sincerely, 


Edvard  F.  Hutchinson 
District  Conservationist 


Enclosure  -  Ci M  Inspection  Report 
Site  1,  Dead  River  Watershed  Project 

cc:  d5oo3  Conservation  District,  Lancaster,  N.  H. 

C.  Dingle,  Asst.  Stats  Conservaticnist  (W),  Soil 
Conservation  Service,  Durham,  Hew  Hampshire 


'^SDArSCS:  E. 


F.  Hutchinson: hs 


/  / 
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Piche  IXiilding_,  59  Main  Street,  Lancaeter,  I.iv  Iiernpahlre  0553^!- 


Jims  7O,  1971 


Mr-  Peter  Merkes 

New  Karepeliire  Water  Resources  Roar'd 
Ccpicord.,  I;ev  Eaaipshire  OppOl 


Dear  Mr.  Merkes: 

Attached  is  the  annual  Operations  and  Maintenance  Inspection 
Report  for  the  Dead  RJLver  Watershed  conducted  on  June  9^  1971  ■ 

The  report  lists  tvo  iteos  on  Site  1  that  require  maintenance 
work  by  the  local  sponsors. 

FoUcrrins  completion  of  the  work,  please  for./ard  me  a  Letter 
of  Certification  and  the  approximate  cost  for  doing  the  vork. 
The  cost  information  vill  be  helpful  to  us  in  estimating 
operation  and  mainterjince  in  future  projects. 

Sincerely, 


Edvard  P.  Hutchinson 
District  Ccnservaticnist 


Enclosure  -  C'M  Inspection  rleport 

Site  1,  Dead  River  vratcrsh’Od  Project 

cc:  'd^oos  Ccr.sox’vat  Icn  District,  Tjr.ncastGr,  H.  H. 

C.  Dirgle,  Arst.  State  Conservationist  (W ) ,  Soil 
Conser'/at  1  cn  Service,  Dui'haoi,  Hev/  Hampshire 


USDA :  SC 3 :  R .  F .  I (u  t c  r.  ino  on :  hs 


U  S  department  of  agriculture 
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FILL  PL  ACE  f-l.T  NT 


U.  S.  UL  PA  RIME  NT  OF  AGRlCU._1  UP." 


This  multi  pie -purpose  dam.  is  located  in  Coos  CcuntVj  ITw  -iampshire,  on 
the  Jerico  Prook  tribistary  of  the  Dead  River.  The  site  is  approximately 
four  miles  northwest  of  Berlin,  Dew  Hampshire. 

Sheet  li  of  this  report,  together  v/ith  the  Kt.  Kashi  r'pt  on ,  New  Hampshire, 
l5-m.inutc  quadrangle  published  by  the  U.  B.  Geologic.' 1  Survey,  may  be 
used  to  locate  the  structure  more  definitelj-. 

A  summary  of  pertinent  design  information  is  given  cr  sheet  2  of  this 
report. 

This  is  the  only  proposed  floodwaUc-r  retarding  dam  an  Une  Dead  River 
K'atershed.  Tnis  will  be  a  multiple-purpose  structure  cesigned  to  re¬ 
tard  a  100-year  frequency  storm  without  discharge  occurring  in  the 
emergency  spillway. 

The  results  of  the  hydrologic  and  hydraulic  ccr.putati  ens  are  given  on 
sheet  3  of  this  report. 

The  prim.ary  structure  consists  of  a  zoned  compacted  earth,  .fill  with  a 
cutoff  through  alluvi  um,  glacial  till, and  deerrposed  reeV:  to  firm  bed¬ 
rock.  A  drainage  system  is  located  under  the  dewnstrerm  portion  of  the 
earthfill  to  control  the  phreatic  surface  an'i  to  collect  seepage, 

'-The  principal  spillway  is  a  drop  inlet,  closed  conduit  structure 
*  consisting  of  a  two-stage,  reinforced,  concrete  riser,  l:2-inch  diameter  I 
reinforced  concrete  water  pipe,  and  a  riprarred  plunge  pool. 

The  emergency  spillway  is  designed  as  an  earth  and  reck  cut  in  the 
left  abutment.  An  engineering  cost  analysis  v.as  perforred  which  re- 
I  suited  in  the  least  com.bined  cost  of  fill  and  em.ergency  spillway  reck  j 
excavation. 
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DESIGN  REPORT 

DEAD  RIVER 
VJATERSHED  PROJECT 
SITE  1 
COOS  C^LI.’TY 
NW  HAKreniRE 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
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Henry  S.  Ctjonatol 
January  26,  1971 
Tnga  6 


Koiificaticn  Ho.  U  trns  Issuol  to  provide  for  over-mns  In  comon  excavatacn, 
rock  excavation,  ani  flcod./ay  rock  excavation, 

Modification  Ho.  9  vas  issued  to  nrovi  le  for  over-iama  in  concrete  for  tho 
circulation  pipa  and  rock  oxcavation  for  ihe  circulaMcn  pipe. 

liodlfication  Ho.  6  w;ia  issusJ.  to  provido  for  tho  ccr.ntructlcn  of  a  ccncre''-a 
cut-off  vail  aljncent  to  tha  loft  pier  of  tho  drop  struct'ora.  This  -.niS 
deesvei  necoscary  to  ninlnizo  abutment  loalcsfTo  around  tho  drop  otmeture. 

Kc-lification  Wo.  7  was  issued  to  provlda  for  an  over-run  in  riprap  for  tho 
diversion  channel. 

Kodification  Ko.  8  was  issued  to  allow  comnensation  for  a  claim  aubnltted 
by  the  contractor  cn  Did  Item  8  and  Bid  Iton  l6.  The  contractor  barsod  his 
claim  cn  chanf^ei  ceniitiens  cn  both  iteme.  Bid  Item  0  v^ae  excciV'ation  for 
the  circulation  pipe.  Backfilling  of  this  item  was  subsiliar:^  tc  the 
ozcavetica  item.  It  was  desi-^atod  that  tho  excavation  be  bscMilled  vitli 
selactod  rrnrrular  naterial  arouni  the  pl)-».  The  nptorinl  ccntnlned  a  ci't’bt 
deal  of  ccbblos  and  bouldors  nahlnr  it  OKtrcmcly  difficult  to  prcrlde 
suitable  rpranular  bac>l‘ill.  Granular  backfill  was  chtained  fren  another  source 
with  h'oilficatlcn  Ho.  3  provldlnj;  corpensation  for  additional  cest  incurred 
by  increased  hsul  distance. 

Bid  Item  16  was  oarthfill.  Bedrock  wns  exposed  abow  rrades  sV.O’.m  on  the 
plans  creatinr:  a  shorta'^o  of  fill.  The  borrow  area  iiad  t-o  bo  orp.indod  in 
order  to  obtain  tho  necessary  mtorial,  Tho  contrncter  clRim-»d  a  changed 
conlition  due  to  the  nrssance  of  the  lodiT^  £^d  filed  for  compenention  due 
to  lost  efficiency  anl  extra  >r?ar  cn  equipnent,  etc.,  due  to  v^erkiny  on 
bedrock  sni  ths  confined  area  of  tho  expended  berrew  area.  Cerre-nsation 
was  pyantod  for  arprcxinat-ely  ens  half  of  tho  amount  cDained.  Presontly 
the  Ccntractln?  Cfficor's  final  decision  is  Tiendln.y.  It  appears  as  thouph 
ths  contractor  will  have  to  jo  to  tbs  courts  in  order  to  obtiiin  any 
furthar  coxpenaatlcn. 

The  contractor  conpletod  the  .lob  well  within  tho  allotted  titno.  Ho 
actually  worked  durlnr:  a  206  calendar  day  period  cut  of  3Ul  cnlcnlar  da3’’C. 


Arthur  N.  lahtala 
Project  DOrpinoer 


ANLUHTAUtpak 


Eonry  Str.nwtal 
Jrnuary  26,  1571 
Ta;;?  5 


At  first  thi  contrnctcr  nttemtoi  to  placr*  tha  drain  fill  arcuni  n  fcrm 
construct'll  cut  of  ahcot  steal  eni  arr^lc  Iron  that  '.'cc  to  be  dr::~--.d  alcri'T 
the  trench  by  a  bull  Acr.er.  'riiis  T-iethoi  did  net  prove  to  worh,  Jl  -o-a 
ertrerrly  lifflcrult  to  beep  tho  fern  riovino  alon^  IJia  centerline  r'  •‘he 
trench  anl  vhen  there  i'c3  drain  vine  in  th-e  fern  the  frictirn  of  .iroin 
fill  particles  tend>i  to  keep  the  entire  mait  novint  no  cne  colid  "'eec, 
ihifl  approach  ya3  then  abandoned  and  pleeiood  panolo  vrarc  ucod  to  c'epleto 
tha  job. 

Xho  drain  fill  was  suoplied  by  Leesari  Sand  and  Gravel  fron  Gorbr'fi,  b'eu 
Hanpshlro,  although  tbo  fine  drain  fill  was  trucked  froei  GuiLihall,  Varricnt. 

Ihe  principal  spillway  pipe  was  fumiahed  by  Intorpece  CorpoTEtion, 

V/harton,  h'ew  Jersey.  The  pipe  was  a  li2''  pro-stressed  cylinder  pipo  (S?-^) 
double  wrap. 

Korthsastem  Culvort  Corporation  of  VJnstminstcr,  7er;icnt,  supplied  the 
bltuainciLs  coated  corru.-ratod  Tnotal  tha  trash  racks. 

Bancroft  anl  Kartln,  Inc.,  of  South  Port lend,  Ilaine,  auppliod  the 
reinforcing  stool,  cast  iron  and  cebestos  conent  pipe  along  with  tl'.e 
apyartenances  for  the  circulation  syat-oa. 

Coldwell-f'ilcox  Cerpany,  a  division  of  W.  S.  Pvoclcwell  Conpany,  Fairfiold, 
Ccnnecticut,  supplied  the  back  pressure  gate. 

Iho  E.  L.  LoBaron  Foundry  Conpany  of  Brockton,  Massachusetts,  suppli^^i 
the  wanhole  asoenbly. 

lha  quality  of  furnished  raatorials  >rais  very  ticod. 

Ihs  contractor's  overall  perfom-ancs  was  crcellont.  'Kie  exT^cricncc, 
Gcuipnsnt,  crpcnizatlon  and  yupoi*^/i  ?lon  provadod  was  ot*  hirh  ru.ality. 

Ihe  relations  between  'JC3  and  the  contractor  excellent.  The  S'?rvice 

should  not  hesitate  in  awarlinc;  future  contracts  to  this  contractor. 

Sight  (8)  nolificsticns  wero  issued  on  this  job,  Kodiflcatlcn  No.  1 
resulted  d\je  to  an  over-rxm  in  the  quantity  of  rclnfcrciir^  steel  and  a 
change  in  drain  trench  dioensions.  The  width  of  the  drein  trench  }nd  to 
be  increased  in  orier  that  tha  flCrf  area  required  by  design  be  rwli-jtr.insd. 

Modification  ?fo.  2  was  issued  to  apply  vegetative  troatrsent  on  ths  dike 
nnd  related  oreas. 

Hcdlflcntlcn  I’o.  3  was  Issued  to  provide  plugs  fer  the  cocoas  tsoo  of  the 
clroulntlcn  pip'J.  Those  Wei's  apparently  ovurlockcd  in  qu.-jitity  curr;-:des. 


&'40 
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Ilnnry  S.  5tr:natal 
January  .?6,  1571 
Paco  U 
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Avallnblo  lani  rirhtn  forced  tho  bcrrcy  pit  oxtension  ir.to  nn  r-rea  ^rh^ro 
ercavaticn  was  vrrr  dJlTicrult.  7/vLs  m':;a  -.ras  locnt"-;  c.!i  tJ-,o  n- a rth at 
border  of  Borrow  Area  A.  Icunarons  bauldsra  and  thn  praaenca  of  o-^irnck 
cau3ol  thj  extro”-"'  difficulty.  If  it  had  toon  pcsoit-lo  to  tta  nit 

in  a  northoi'ly  diroction,  I  boliovo  that  thia  would  ha'.'o  b^on  a  eore 
favorable  ccurcc.  ib.is  area  ^:^n  not  aa  cenfinad  nni  it  appeaiv.l  ao  thcur.h 
thsjro  was  less  oversiso  material  present. 

In  future  contracts  that  require  conaidernblo  quantities  of  fi31,  I  sun:pest 
that  borrev  areas  bo  dosiqned  to  supply  at  a  mininu:i  cr.o  and  cno  half 
times  tho  eatlmatr.d  fill  roquirtva-ont.  It  is  easier  to  naVs  c  borrev;  area 
srallor  during  construction  operations  then  it  ia  to  noke  it  I'lr.por. 

Slirlnkags  factors,  excoss  amotints  of  unsuitable  mat'-^rial  fren  berrew  pita, 
and  othar  unforeseen  factors  v/arrant  tho  need  for  adeeuato  quantities  of 
available  borrow  on  any  particular  job. 

Iho  concrote  was  supplied  by  Brideau  Roaiy  Mix  of  Berlin,  New  Nanpsiiiro. 

3ix  (6)  concrete  cyllnicrn  were  broken  after  oeven  (7)  d^ys  wit!i  an 
averse®  etroncth  of  3>fiC0  psi.  The  talnir?an  seven  day  break  was  ?,B60  psl 
and  the  naxirnia  was  3,750  psi. 

Eighteen  (iS)  concrete  cylinders  were  brob'-en  after  tv.’enty-elcht  (23) 
days  with  an  average  rtrongth  of  l:,310  psi.  The  nir.inum  tvrontY-elpht 
day  break  was  3,600  psi  and  the  rrrxiram  break  was  5,3aO  psl. 

Tiro  drainacn  systm  for  this  job  conslatod  of  a  four  (*;)  fret  vide  trench 
drain  with  a  double  drain  filter,  Tie  coarse  drnin  fill  vras  enenood  by 
r.n  oi’ht  (0)  inch  Iv.’er  of  fine  drain  fill.  It  was  ox'rpraely  dirficult 
to  naintain  this  eirht-inch  lajvr  with  anj’’  uniferesity  dua  to  t've  nature 
of  tha  existing  fcxinlaticn  soils.  Numerous  bo-jldsrs  and  cobbleo  nro 
typical  of  r.any  New  Ka?i~>shiTe  soils.  In  the  future  I  sucrost  that 
desiensrs  nllcv  a  r*ini;aun  of  one  (l)  foot  for  fins  drain  fill  in  a  dcublo 
filter  dcsii'Ti,  This  i.-cxild  bs  nuch  easier  to  crntrcl  in  the  field, 
allowing  placensnt  with  loss  chanco  of  centanination.  Cent-amination 
appeared  to  bn  the  most  difficult  thing  to  control  in  nlacsmerit  of  the 
fins  drain  fill. 

Plywood  fcrrrjs  ware  utillrod  in  placorcnt  of  tha  drain  fill;  /u3  drain  fill 
was  plncod  oa'ouni  ths  plywood  noctiens,  i!.o  forms  wculi  be  rcir-ed  ani 
beck  fillod  aqain.  A  rr.si-all  proved  to  b.-  an  nctrer/’ly  vsraatile  rnchlne 
for  this  c7>cration  beccuas  of  tiio  ability  to  lilt  tho  bucket  in  all 
dirsetiens. 
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Il^nr7  S»  Stanatol 
Jr.nuary  26,  1571 
Perja  3 


Borrcvr  sources  on  the  job  vera  infested  with  boulders  end  overoirto 
rjterial.  Specifications  allo-.-rei  the  use  of  inaterinl  un  to  oi'':htecn 
(iS)  incheo  in  size.  A  lar^a  vibratory  roller,  as  epocified  by 
ccnstructicn  specifications,  attained  requirad  conpaction  vilh  r->asonable 
c-fficienoy, 

Tiio  material  in  borro>?  rxeas  xttts  very  dense.  Double  pusliin'^  of  s-orp.pera 
and  on  occasions  triple  puohinp:  vaa  utillead  in  loading  c^oraticn? .  Alcnp 
with  rlppln;'  this  prc’'ril'jl  for  an  efi'iciont  earth  Tccvir.p  cpcralio'!.  It 
is  ostlaiatei  tJiat  ten  t  hcusanl  (10,001)  cubic  yards  per  day  was  r;r.ve  I  on 
occasion.  Tne  av-^ra-^e  nrc±Jcticn  "was  in  the  ranja  of  thirty-five  /rundixid 
iZC'OQ)  cubic  yards  per  day. 

A  total  of  30Tcnty»sir.  (76)  coTmaction  tests  ware  rside.  71sv:n  (ll)  tests 
showed  ccrinaction  below  an  accentable  density.  Hoot  cf  the  unsatis factory 
tests  rosultcd  with  material  boinp  cn  the  dr^'  sida  of  optirrurs.  xh.ia 
nacassitatoi  adliaf;  water  to  the  fill  to  obtain  satisfactory  densities. 

Zone  1  roquirsd  a  mini  run  dansity  cf  of  Standard  Pj^cetcr.  7ir:htoen  (lO) 
tests  were  taken  with  cnly  two  (?)  failing.  Thu  avernn-e  of  oil  acceptable 
donsitiss  x»aa  101.2,^  of  Standard  Proctor, 

Zones  ?.f  3,  U  and  5  required  class  7  corroaction  as  defLned  by  construction 
specification  $,  In  the  field  this  was  ovalaitod  by  Standard  Proctor 
control  due  to  tha  nature  of  the  rnterial.  7na  soil  had  encu^'h  silt  so 
that  a  defir-ite  sharp  created  Proctor  cuirve  cculd  be  established.  I’inety- 
fivo  (9$)  percent  of  Standard  Proctor  was  considered  aa  acceptable. 

In  Zones  2  ani  3»  fifty-tvo  (^2)  teota  t/ers  taken  with  only  oi^ht  (3) 
faiUny  to  r^et  Ihe  avors'^e  of  all  accc-ptabls  denaitias  was  103. 

of  Standard  Proctor, 

In  Zenes  li  ani  of  the  diko,  six  (6)  tests  were  taken  with  only  one  (l) 
toot  failing.  The  avoraee  of  all  acceptable  densities  was  10p,3!o  of 
Standard  rdroctor, 

A  3hoid.apo  of  earth  fill  developed  on  the  job.  Bedrock  annoarsd  nt  ele¬ 
vations  abo^'e  the  yradcs  ohov.-n  in  the  plana  in  Derrow  /u-cs  A,  the  nsjor 
borrow  ecurce,  tirus  d^croAstnr  ttie  nmeunt  of  nvallable  fill.  .'not.h~r 
factor  was  that  anrroxir.r.tely  seventeen  thouenni  (17,CC0)  cubic  yards 
of  muck  had  to  be  r^novod  from  the  rcundatlcn  instoad  of  an  antiol-'atod 
t'.:o  thousand  (2,0rfi)  cubic  yard-s.  This  ri’sr.lt'fd  in  o-cavatino  dorrr-; 

Area  A  deeper  than  expected  nlcn::  with  haviny  to  extend  the  pit  boycni 
the  llaito  indicated  on  the  plans. 


Hanry  3.  Gtamat'sl 
Jor.uary  26,  1971 
Pago  2 


Tha  contract  prcvi'iod  for  t\;o  hojifre-l  /-ni  eir:hty  (250)  cnlon-?ar  days 
of  porf CTi.TO.nco  to  cc.-u-'lato  tha  vror'i:.  *'crk  cr':'>r:ancoi  cn  ’'ly  26, 

1969.  A.  winter  r.lmt'Jcvm  vn.a  i.s^ned  cn  "ibcanber  11,  with  nrproxi- 

s^atelr  ninoty-nin?  (99)  ’'erc-'-nt  of  IV.a  uc-rk  con;‘'let.a.  Th?,  c'’.ntr?.ctcr 
U3f.d  lu.st  ov»;r  ei.xty-nlr'ht  (99)  p^^freont  to  rwrl’cr:!  this  riro'.irit-  of  work. 
IV.rl'or;w,nco  tir^  Q"ain  cc:r r-ireod  cn  d'cio  15,  19?9,  ndth  nil  renoinin,'^ 
conatruction  beir.’’  corrpleloi  batwoan  to'-'ust  17,  l'?0,  and  Au'iuot  29,  1970. 
Tho  final  valna  cf  tha  contract  was  5651,100.59. 

In  ndditicn  to  winter  8h’jt'lo..’n9,  tho  contractor's  werk  wan  cr.anondsd 
bacr;U3o  of  '/aather  for  a  total  of  five  (5)  days,  all  exeenrrin^  dnring 
Kovcnbsr  1969.  The  contractor  was  also  frrr.nted  sixty-ono  (61 )  adliticnal 
days  of  porfoianancQ  tir3  duo  to  contract  nodlfications. 

Perscnnol  directly  concerned  vith  tho  werk  wars  ps  folloiPJi 

Vsmon  A.  Knowltcn,  Coatractinn  Officer,  He:.'  Harr;pshire  'i/atar 
Resources  Hoard,  Ccnccrd,  New  Hanpshire 
Noman  A.  Hcl^mctt,  Project  I'nr.apcr,  Rogers  CenstruotioTj  Co., 

Inc.,  Brnttleboro,  Vennent 

Glenn  Gibbs,  General  Su:v3rintendont,  Rogers  Construction  Co,, 

Inc.,  Erattloboro,  Vement 

Vfaltsr  J.  Zvearcan,  GovoTTuaent  Inspector,  Soil  Conservaticn 
Sarric.e,  Berlin,  New  Hampshire 
Daniel  P.  Prercc,  Alternate  Go-snmmcnt  insnnetor,  Soil 
Conacsr'i^atior  Service,  Flynouth,  Kew  Har^pshira 
Arthur  N.  Luhtala,  Govemnsnt  Rer'r^sentativo  and  Project  riiginser. 
Soil  Conservation  Servdeo,  Berlin,  New  Karoshlro 

Other  personnel  wero  nsslrnci  to  tha  Job  from  tino  to  tlno  as  required 
for  assistance  in  inspection  and  laj'out  work. 

iho  contractor  furnished  good  eoulprjent  fer  the  Job.  ijie  rnjor  iteas 
of  cquipawnt  Incluisi 

8.  Crcwler  troctcrux  Two  D-SN's  trith  rirror  ettachrif'nts,  82-1*0, 
D-7,  0-5,  JD-1;50,  r.nd  other  tractors  ns  needed. 

b.  Rubbor-tirod  docers,  Cat.  33'*-3  and  82lt-3, 

c.  Front  end  loader,  Cat.  ^33. 

d.  Backlices,  Rcehrinr:  1  yd^,  Drott  liO,  Dynahoe  I60,  and  Grad-all 

backhoea . 

o,  SP7-7  vibratory  rollrr. 

f.  Cat.  IUG  read  (rr.oicr. 

g.  li-Terex  71-21*  double  barrolcl  ncranors. 

h.  Gardner  Danver  90'J  efn  wagon  drill. 

i.  6  Inirro  dunp  truck.s  (10-15  cu.yd,  c.apacity). 

J.  Klacollriinous  otyui:'r;.'nt  such  ns  n  water  vi''on,  out-s,  smll 

coT'mro:.sor,  vibrr.ting  and  tr.-nning  band  cc-'^actoro,  chain  caws, 
sand  bl-xsting  ecuijw.ont,  and  other  naceor.ary  equlm^nt  as 
required.  f^~31 


Plyr.;oath,  N.H, 


liiij  -  Constructicn  r^oport.  Sits  IJo.  1,  Dand  January  ?6,  1971 

fiver  Watorshei 


n^nry  S.  Staratol 
State  Grnjcrvstici:  "nTineer 
Sc'll  Cc';cei"/aticn  Sorvice 
Darhar.,  l.'ow  Erjnpuhiro  C332li 


Ihe  Iccrticn  of  ibis  cite  is  in  northern  iro’.-;  Ilsnpahirc  in  the  city  of 
Berlin,  Ceos  County.  This  uaa  ir  a  rraltiple  purpose  dan  with  recreation 
belnp  the  seccn  lary  rarnose.  Tlse  job  vas  contractel  br  the  Kerf  hanpshire 
'»7at?r  Thscarcea  Bcr.rd  unier  fro j act  Afpre  cmnt  No.  l?-10-:70-75.  Tie 
City  of  Terlin  and  tho  Coos  Ccanty  Soil  Conservation  Zistrlct  were 
sponsors  of  the  wcr!-:. 

The  City  of  Berlin  cost  shared  23»h6f  of  the  costs  incurred  by  construction 
of  the  dan  and  dilto,  vxith  the  Soil  Ccnscrvaticn  Service  onyin,'^  the  renaininf; 
76.<Uf>  of  the  costs.  The  City  of  Berlin  and  SC3  cest-  chared  on  e  90-50 
basis  on  construction  of  ths  circiilaticn  systen  which  is  ccnsldersi  cas  a 
basic  ivcreation  facility.  Tne  licodway  was  ccnstr.ictod  ^^ith  oC3  paying 
ICOi'  of  the  costa  b-ecausa  tho  intondod  nature  la  specifically  for  flood 
control  purpeasa. 

A  public  viewing  of  tho  site  v^ao  ccniuctod  on  January  21,  1969.  TJia 
unique  trdn^  about  this  viewing  vras  that  onew  nach-ines  vrera  required  for 
access  to  this  renoto  site,  bnew  depths  of  seven  feot  or  nore  on  tlia 
level  were  reported  at  tho  tino  of  the  cite  showing. 

Bids  for  this  job  were  opened  on  Fobruary  7,  1969.  The  following  shows 
tho  bidders  and  the  amount  of  their  raspective  bids: 

ROfpers  Construction  Co.,  Inc,,  Drattlcbcro,  Vt.  $561i,602.33 

Calodonia,  Inc.,  3t.  Jchnstuipr,  7erncnt  736,'v6.CX> 

Cappy-Siiscne ,  Inc.,  Freeport,  Long  Island,  N.T.  7li7,!i!i3.10 

Vlelch  ^  Corr  Ccnstructjcn  Corp>.,  ..^.st  Springfield, 

Knssachusetts  77li,3'-i7.30 

l.’oaver  Brothers  Construction  Co.,  Inc.,  Concord, >IH  83Ij,9?6.09 

Tho  onginaor's  oatirnate  vss  566,996.95 

Contract  !.'o.  ’«7?Jp.f.GS-?6  was  nirrirdad  to  Hocors  Construction  Ccraeany,  Inc. 
of  Bratt]eboro,  Vernont,  on  February  ^7,  1970. 


RECCRDS 


The  Sponsor  will  maintain  in  a  centralized  location  a  record  of 
all  inspections  perforried  both  individually  and  jointly  by  the 
Sponsor  and  the  Service,  and  of  all  sir^nificant  actions  taken 
by  the  Sponsor  with  respect  to  operation  and  maintenance.  The 
Service  may  inspect  these  records  at  any  reasonable  time. 


GEl.'ERAL 


A,  The  Sponsor  will: 

1.  Prohibit  the  installation  of  any  structures  or  facilities 
that  will  interfere  with  the  operation  or  maintenance  of 
the  structural  measures. 

2.  Obtain  prior  Service  approval  of  the  Plans  and  Specifications 
for  any  alteration  or  improvement  to  the  structural  measures. 

3.  Obtain  prior  Service  approval  of  any  agreement  to  be  entered 
into  with  other  parties  for  the  operation  or  maintenance  of 
all  or  any  part  of  the  structural  measures,  and  provide  the 
Service  with  a  copy  of  the  agreement  after  it  has  been 
signed  by  the  Sponsor  and  the  other  party. 

B,  Service  personnel  will  be  provided  the  right  of  free  access  to 
the  structural  measures  at  any  reasonable  time  for  the  purpose 
of  carrying  out  the  terms  of  this  Plan. 

C,  The  responsibilities  of  the  Sponsor  under  this  Plan  are  effective 
simultaneously  with  the  acceptance  of  the  works  of  improvement 

in  whole  or  in  part. 


Ill  ESTABLISW^ENT  PERIOD  (continued  2) 


resulting  from  major  erosion  damage,  (h)  major  revegetation 
due  to  failure  to  obtain  an  adequate  vegetative  cover,  and 
(5)  restoring  areas  with  significant  erosion  caused  by  unusual 
flow  (volume,  recurrence  or  extended  period  of  time)  in  emer- 
gency  spillways, 

F,  No  action  with  resoect  to  needed  repairs  during  the  Establish- 
*  ment  Period  will  be  taken  by  the  Sponsor  or  the  Service  which 
would  lessen  or  adversel3''  affect  any  legal  liability  of  any 
contractor  or  his  sixrety  for  payment  of  the  cost  of  the  repairs. 

IV  IKSPECTIO::S  act  reports 


A,  During  the  Establishment  Period  the  Sponsor  and  the  Service 
will  jointly  inspect  the  stnictural  measures  at  least  annually 
and  after  unusually  severe  floods  or  the  occurrence  of  any 
other  unusual  condition  that  might  adversely  affect  the  struc¬ 
tural  measures.  It  is  desirable  the  annual  inspections  be 
performed  during  the  month  shown  below.  Any  supplemental 
inspections  then  determined  necessary  will  be  scheduled  and 
agreed  to  at  that  time. 

May 

**  (Month ) 

B,  After  the  Establishment  Period  the  structural  measures  will  be 
inspected  annually  by  the  Sponsor,  preferably  during  the  month 
shovni  below,  and  after  unusually  severe  floods  or  the  occurrence 
of  any  other  unusual  condition  that  might  adversely  affect  the 
structural  measures. 

_ _  May 

(Month) 

C,  After  the  Establishment  Period  the  Service  may  inspect  the  struc- 
tiiral  measiires  at  any  reasonable  time, 

D,  A  written  report  will  be  made  of  each  inspection.  The  report  of 
joint  inspections  will  be  prepared  by  the  Sponsor  with  the 
assistance  of  the  Service.  A  copy  of  each  report  will  be  pro¬ 
vided  by  the  party  preparing  the  report  to  the  other  party  within 
ten  days  of  the  date  on  which  the  inspection  was  made. 


Ill  ESTADLISIiMENT  PERIOD  (continued) 


2.  Repairs  determined  by  the  Service  to  have  been  occasioned 
by  improper  operation  or  maintenance,  or  both. 

3.  Repairs  applicable  to  municipal  or  industrial  water 
supply  or  to  any  other  purpose  for  which  construction 
costs  are  not  authorized  to  be  paid  for  in  whole  or 
in  part  with  funds  appropriated  to  the  Service. 

h.  Repairs  that  are  mutually  determined  by  the  Sponsor  and 
the  Service  as  being  items  of  normal  maintenance  rather 
than  major  repair  and  are  not  therefore  in  keeping  with 
the  spirit  and  intent  of  the  Establishment  Period 
provisions. 

B.  The  Establishment  Period  for  structural  measures  (exclusive  of 
any  associated  vegetative  work)  is  a  period  of  three  years 
ending  at  midnight  on  the  third  anniversary  of  the  date  on 
which  the  structiiral  measure  is  accepted. 

C.  The  Establishment  Period  for  vegetative  work  associated  with 

a  structural  measure  is  a  period  from  date  of  acceptance  of  the 
initial  vegetative  work  to  midnight  of  the  date  on  which  the 
Service  writes  the  Sponsor  advising  that  an  adeo.uate  vegetative 
cover  has  been  obtained.  However,  this  period  shall  not  exceed 
two  growing  seasons  or  the  end  of  the  Establishment  Period  for 
the  associated  structural  measure  whichex'er  is  greater  in  time, 

D.  As  used  in  the  two  preceding  paragraphs,  and  elsewhere  in  this 
Plan,  the  following  words  have  the  meanings  described  below: 

ACCEPTED,  ACCEPTANCE  I  The  date  structural  or  vegetative 
measures  are  accepted  from  the  contractor  when  a  contract 
is  involved,  or  the  date  structural  or  vegetative  measures 
are  completed  to  the  satisfaction  of  the  Service  when 
force  account  op)erations  are  involved, 

ADEQUATE  VECETATIVE  COVER:  A  minimum  of  seventy  percent  (70$) 
cover  of  the  desirable  species,  with  no  active  rilling  that 
cannot  be  controlled  by  the  vegetation. 

E.  Major  repair  may  involve  such  things  as  (l)  repairing  separated 
Joints,  cracks  or  breaks  in  the  principal  spillway,  (2)  correcting 
seepage,  (3)  replacing  significant  backfill  around  structures 


OPERATIO?^  AND  MAINTENANCE  PLAN 


I  OPERATIONS 

A,  The  Sponsor  will  be  responsible  for  and  will  operate  or  have 
operated  without  cost  to  the  Service  the  structviral  measures  in 
compliance  with  any  applicable  Federal,  State  and  local  laws, 
and  in  a  manner  that  will  assure  that  the  structural  measures 
will  serve  the  purpose  for  which  installed  as  set  forth  in  the 
Work  Plan. 

B.  The  Service  will,  upon  request  of  the  Sponsor  and  to  the  extent 
that  its  resources  permit,  provide  consultative  assistance  in 
the  operation  of  the  structural  measures. 

II  MAINTENANCE 

A.  The  Sponsor  will: 

1*  Be  responsible  for  and  promptly  perform  or  have  performed 
without  cost  to  the  Service  except  as  provided  in  Para¬ 
graph  III,  Establishment  Period,  all  maintenance  of  the 
structural  measures  determined  by  either  the  Sponsor  or 
the  Service  to  be  needed, 

2*  Obtain  prior  Service  approval  of  all  plans,  designs  and 

specifications  for  maintenance  work  involving  major  repair. 

B«  The  Service  will,  upon  request  of  the  Sponsor  and  to  the  extent 
that  its  resources  will  permit,  provide  consultative  assistance 
in  the  preparation  of  plans,  designs  and  specifications  for 
needed  repair  of  the  structural  measures. 

III  ESTABLIS?j>^tJT  PERIOD 

A.  During  an  Establishment  Period,  as  herein  defined,  the  Service 
will  bear  such  part  of  the  cost  of  any  needed  major  repairs  to 
the  structural  measures,  including  associated  vegetative  work, 
as  is  proportionate  to  the  original  construction  costs  borne 
by  the  Service  in  the  construction  of  the  structural  measures 
except  that  the  Service  will  not  bear  any  of  the  cost  for: 

1.  Repairs  to  channels  or  portions  thereof  which  do  not  have 
permanent  linings  such  as  concrete,  riprap,  or  grouted 
rock. 
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STRUCTURAL  ;-r;A;-URRS 


THIS  AGR£L;-2R'T  made  cn  _ J  u /I  /  s  f  J //  /'// is  L  olwcen  the  Soil 

Conservation  Service,  United'^-^tates  I'epartnent  of  A'^riculture,  here¬ 
inafter  refei'red  to  as  the  Service,  and  the  f  clloi-.'in^  organizations, 
hereinafter  referred  to  as  the  Sponsor: 

City  of  Berlin,  Rev;  Hampshire 
Coos  Ccuniy  Conservation  District 

The  Sponsor  and  the  Seirrice  apree  to  carry  out  she  plan  on  the  attached 
four  pages  for  the  operation  and  naintonance  of  struct'cral  measures  in 
the  Dead  River  Watershed  Project,  State  of  K’ev;  Hampshire.  The  measures 
covered  by  this  agreement  arc  identified  as: 

one  multiple  purpose  structure  plus  Jericho  Brook 
diversion  channel,  diversion  dike  and  flooduay,  known 
as  Site  Ko.  1,  Dead  River  V/aterched,  located  in  Berlin, 

Coos  County,  New  Hampshire,  along  Jericho  Brook  approx¬ 
imately  1.3  miles  west  (upstream)  of  the  intersection 
of  Route  /fllO  and  Jericho  Brook. 
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Jo  C.  H.  Dingle,  State  Conservation  Engineer,  date:  April  22,  I966 

SCS,  Durhaa,  New  Hampshire 

ROM  :  Lorn  P.  Dunnigan,  Head,  Soil  Mechanics  Laboratory. 

SCS,  Lincoln,  Nebraska 

•UBJECT:  22- New  Hampshire  WP-08,  Dead  River,  Site  No-  1  (Coos  County) 


ATTACHMENTS 

1.  Form  SCS-3^^,  Soil  Mechanics  Laboratory  Data,  L  sheets. 

2.  Form  SCS-355>  Triaxial  Shear  Test  Data,  3  sheets. 

3.  Form  SCS-352,  Compaction  and  Penetration  Resistance  Report,  5  sheets. 
1.  Form  SCS-353j  Soil  Classification,  1  sheet. 

5.  Form  SCS-I30,  Drain  Materials,  1  sheet. 


DISCUSSION 


FOUTOATION 

A.  Bedrock :  Bedrock  underlies  the  till  on  the  abutments  and  the  alluvium 
in  the  floodplain  at  depths  of  from  0  to  2T  feet.  The  bedrock  is 
described  in  the  geology  report  for  this  site. 

Dxirability  tests  were  made  on  the  rock  cores  from  test  hole  505- 
During  the  Los  Angeles  abrasion  test  the  loss  was  U5.8  percent. 
Gradation  A  (Federal  specification)  was  used  for  the  test.  The 
ledge  rock  procedure  was  used  for  the  soundness  test  and  the  loss 
during  5  cycles  was  only  0.09  percent. 


B.  Soil  Classification:  The  soil  on  the  abutments  is  primarily  glacial 
till.  Gar  pie  1.1  and  211.1  are  considered  to  be  representative  of 
the  majority  of  the  till  on  the  left  abutment.  The.  grain-size 
curve  fcr  tliese  two  samples  and  curves  for  two  other  samples  from  the 
spillway  are  shown  on  the  attached  form  SCS-353  fct  comparison.  The 
gradation  of  these  four  samples  fall  within  a  relatively  narrow  range 
and  the  properties  of  the  materials  are  expected  to  be  comparable. 

The  till  on  thin  abutment  is  stratified  in  some  zones  as  indicated  by 
variable  and  high  j->ermeabili ty  rates  and  by  sample  S03.2  which  repre¬ 
sents  a  water  worked  till  from  the  11  to  ll-foot  depth.  Sample  1.1 
contains  I5  percent  fines  and  is  classified  as  non-plastic  SM.  Sample 
211 . 1  c  ntair.r  iO  percent  fines  and  is  an  S.M-SP.  The  water  worked  till 
cont.a i  ns  28  percent  fines  and  is  classified  as  non-plastic  SM.  Tnere 
is  seme  muck  and  alluvium  in  the  vicinity  of  centerline  station  ^‘4+00 
on  this  abutment. 
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The  mantle  material  in  the  flo.d -.lain  betv.'ecn  approximate  centerline 
stations  21+50  and  27+  50  cons:  si  c:'  a  svc'facre  zone  of  muck  overlying 
pervious  alluvium  that  is  logged  primarily  as  SP  and  SP-SM.  Sample 
502.1  was  submitted  from  approximately  the  toe  area  downstream  from 
centerline  station  2k+50.  The  material  represented  contains  13  per¬ 
cent  fines  and  is  classed  as  non-plastic  SM. 

The  muck  averages  about  I.5  feet  thick  and  ranges  up  to  6.5  feet 
thick.  The  sandy  alluvium  ranges  from  0  to  about  20  feet  thick. 

The  till  on  the  right  abutment  and  diversion  area  ranges  from  about 
30  feet  at  approximately  centerline  station  20+00  to  from  0  to  about 
5  feet  on  the  rest  of  the  abutment  right  of  centerline  station  I9+OO. 
Samples  were  submitted  from  test  holes  7  and  10  on  the  abutment.  These 
samples  are  somewhat  finer  grained  than  the  till  on  the  left  abutment. 
They  contain  anout  30  percent  fines  and  they  are  classed  as  non-plastic 
SM  and  low  plasticity  SC-SM. 

C.  Shear  Strength:  The  blow  count  in  the  till  and  the  alluvium  is  re¬ 
latively  high  and,  based  on  this  data,  it  appears  that  the  shear 
strength  of  the  till  and  the  alluvium  is  adequate  for  the  embankmert 
planned.  It  is  planned  to  strip  the  muck  from  the  foundation  and 
its  shear  strength  will  not  be  a  problem. 

D.  Consolidation:  With  the  muck  removed  the  consolidation  potential  of 
the  till  and  of  the  alluvium  is  expected  to  be  very  low, 

E.  Permeability:  The  permeability  of  the  till  and  of  the  alluvium  is 
expected  to  be  highly  variable.  Field  permeability  tests  were  made 
and  the  data  are  reported  in  the  geology  report. 


EMBANKMENT 

A.  Classification :  The  majority  of  the  fill  material  at  this  site  is 
represented  by  samples  k.l,  59 -I.  2C7.1,  21*.  .1  and  221.1.  The 
gradation  curves  for  each  of  these  samples  falls  within  a  relatively 
narrow  range  as  shown  on  the  attached  fonr.  SCS-353*  Sample  4.1 
contains  l4  percent  fines  end  is  classed  as  a  non-plastic  SM.  The 
other  four  samples  referred  to  above  contain  from  8  percent  to  II 
percent  fines  and  they  are  classed  as  SP-SM. 

The  bulk  dry  density  of  the  gravel  sire  material  is  in  excess  of 
160  pcf. 
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Compacted  Density:  Standard  Proctor  compaction  tests  vert  isade  on 
the  minus  No.  k  fraction  of  samples  207.1,  2lU.l,  221.1,  1.1  and  7.1. 
The  maximum  dry  densities  obtained  fell  within  a  relatively  narrow 
range  of  from  120  pcf  to  12l  pcf. 

In  addition  to  the  standard  compaction  tests  a  relative  density  test 
was  made  on  the  minus  1  l/2-inch  fraction  of  sampie  211.1.  The  test 
was  made  in  accordance  with  ASTM  designation  D20I9.  The  minimum 
density  obtained  is  II5  pcf  and  the  maxim-um  density  obtained  is  I39.I 
pcf. 

Permeability:  Permeability  consolidation  tests  were  made  on  the 
minus  No.  U  fraction  of  sample  211.1  (68WI663).  The  tests  v;ere  made 
at  densities  of  95  percent  of  Proctor  and  at  100  percent  of  Proctor. 

The  test  data  obtained  are  summarized  as  follows: 


Tes' 

t  yd 

k  in  fpd 

Cense 

elidatien 

rt/ft 

pcf 

^/o  Proctor 

2000  psf 

loco  psf 

8000  psf 

2000  psf 

111.5 

120.9 

9^.5 

100 

3.000 

0.055 

5.000 

0.038 

_ 

7.000 

0.035 

o.ool 

0.012 

0.008 

0.017 

O.Oll 

0.020 

The  test  data  for  the  test  at  95  percent  of  Proctor  is  not  conclusive 
You_v''ill_  notg__tliat.ihe -permeability  rate  increased  as  .the  load  was 
increased  and  that  the  consolidation  potential  was  less  under  these 
loadings  than  it  was  at  ioO  percent  of  Proctor...  V7e  don't  Nncw  the 
reason  for^tEfs'' 'apparent  discrepancy  but  we  will  set  up  a  check  test 
and  report  the_data_vh.en_the.,t.est  is.  complete . 

Shear  Strength:  Consolidated  undrained  triaxial  shear  tests  v/ere 
made  on  sample  211.1  (68WI663).  One  test  was  made  on  the  minus  No.  1 
material  compacted  to  95  percent  of  standard  Procucr  density  and  one 
test  was  made  on  the  material  finer  than  one  inc!*  compacted  a  density 
of  approximately  12S  pcf.  The  test  specimens  for  the  minus  one  inch 
mater.Lal  were  graded  so  that  they  contained  lO  percent  gravel.  The 
test  specimen  diameter  was  1.0  inches. 


The  test  data  are  su-nmari zed  as  follows: 


Degree 

of 


£  ample 

'<■  Gravel 

Ivo . 

1  in  Test 

i 

'  Sptci.men 

1 

j 

6 In  1663 

0 

C8VI663 

lo 

Saturati  0:1 


76.3 

80.9 


She 


:tal  hires;'. 


0  deg  I  c  psf 


1  r  t  V .  Stircs 


u  E-c 
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You  will  note  that  the  degree  of  ser^atic;.  ir  low  for  lioth  tests. 

The  1.4  inch  diameter  tent  specimens  were  roar.'  i  pr.c-r  to  testing 
and  the  4.0  inch  specuncnc  were  molded  at  l  j'i...o-ari  on .  Tne  computa¬ 
tions  for  the  degree  cf  saturation  are  baseu  cm  the  r t,-ure  content 
after  test  and  weignt  loss  duri.ng  the  test.  T.ne  ma'-zniol  tested 
contains  a  relatively  lew  ixircer."  age  cf  nor.-pl  astic  iii.-s  and  tne 
specimens  dra.n  very  rajidly.  Th*s  is  r.elievec  to  hi  i;.e  reason 
for  thi  li.w  degree  cf  .safrratic;. .  Ihe  test  results  :,a  .'e  teen  inter¬ 
preted  as  c  -  0  and  this  was  done  to  ma)ce  allowance  fer  the  low  degree 
of  saturation. 


The  test  density  used  for  the  specLmcns  containing  gravel  is  equal  to 
95_per_cent  ci'  the  miri.n.  !>’o.  4  Procter  denri'y  adjusted  fer  40  percent 
grav^.  It_is  _  i  r.terecting  to  note  that  thir  density  .s  within  3 
of  7o  percent  cf  relative  density  on  the  itinus  1  l/2-inch  fraction. 

D’cral  i I i  t y  c. f  R oc.k :  The  Los  At.reles  abrasic  ;.  test  and  the  sodium 
sulfate  so-UTidness  tests  were  made  on  five  £a:r,j;.ec.  The  test  data 


obtained  are  su-timarized  as  follows; 


Sarr 


Field 


m 

WKBBBBS 

ite  Soundness 

^  Wear 

Prccecurc- 

^  Loss 

37.5 

Ledge  P.cck 

0.1 

62.5 

Ledge  Rock 

0.2 

55-1 

Ledge  Rock 

0.08 

1+5. 8 

Ledge  Rock 

0.09 

45.9 

Coarse  Aggrega" 

•e  2.73 

It  was  noted  that  thin  sections  of  65in668  (Field  Kc.  228)  could  be 
flaked  with  the  fingers,  therefore,  no  tests  were  made. 

The  gradation  referred  to  in  the  table  -urider  Los  Angeles  Abrasion 
corresponds  to  grading  in  the  Federal  specification  for  this  test. 


A.e  rlatiiity  ci 
l*‘etuT.  sirpe  wa; 
he  analyse.,  is 


t.he  propo-sed  3;1  upstream 
c: h e  c  ke d  v :  t ; i  an  i r.i  i ; . :  t e 
summarised  os  follows: 


sic]>'S  a:.d  the  2  i/2:l  down- 
slope  method  of  enulysis. 
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Slope 

Condition 

3:1  Upstream 

Horizontal  flow  lines 

3:1  Upstream 

Parallel  flow  lines 

2  l/2:l  Downstream 

No  Drain  - 

Horizontal  flow  lines 

2  1/2:1  Dowmstrccim 

No  Drain  - 
Parallel  flow  lines 

3:1  Downstream 

No  Drain  - 

Horizontal  flow  lines 

2  1/2 :1  Downstream 

Drained 

CONCLUSIONS  Aid)  HECC:?-Era)ATIOi:S 

A.  Site  Prepa:~ation :  We  concur  with  the  proposal  to  remove  the  muck  from 
the  foundation  area  of  the  dam.  The  water  table  is  high  and  dewatering 
will  be  necessary. 


Cutoff :  A  ir.'olti  pie  Tp'ur  pose  flood-control  and  re  creation  dum  is  planned 
The  till  and  alluvium  overlying  bedrock  is  primarily  an  SP-SM.  These 
materials  are  stratified  and  contain  zones  of  high  permeability.  _In 
order  to_  ir.s'ure_that  _the  dam  functions  as  intended  we  suggest  that  the 
cutoff  trench  bottom  on  bedr_ocl^  pn_  the  abutment;  end  in  the  floodplain_ 
section .  Cutoff  to  becrock  can  be  obtained  with  trench  depths  of  11 
feet  or  less  except  where  the  centerline  cross  a  "topographic  high" 
on  each  side  of  the.  floodplain.  In  the_area5  of  the _toporrephic  high 
cuts_in__the  rang'i^T?  30  feet  will  _be  necessary  to  bottom  the  trench 
on  rouk.  Tht?  till  may  not  be  as  variable  as  it  aj-pears  to  us  and  it 
may  be  po.sE:bie  to  reduce  seepage  by  upstream  blan.keting  or  by  some 
other  method  of  cutoff. 

G]^cial_jt,iiL  like, sample  ".1  (68WI654)  contains  33  percer.l  fines  aid 
it  percent  fir.er  than  C.OO5  mm.  It  is^^classed  as_  an  SC-!'' ! .  If  this 
type  of  mEt'.'/.nl  is  available  in  sufficient  quantity  we  sug.gest  that 
it  ue  used  ter  'tackfill.  The  permeability  rate  of  this  material 
placed  at  9‘  p-  rcent  of  Proctor  density  would  be  very  low. 

If  n.riterir.l  l.n  sample  7-1  is  not  available  or  if  it  canriut  be  easily 
Inentif.td  :  r  ';.t  f :  e^d,  n.aterial  like  sample^.t.l  cr^  som.ple  2l4.j.  may  'ru- 
nreu.  Wc  s...-.ait  that  it  be  placed  at  epprcximatrly  107  1  .■■cent  of 
Prv.''tr;-  If  :.l  •.  •-itr.  tl)e  control  on  the  minus  No.  4  fractii, in  creer 
to  inrura  .;ni;:!-m.  low  permeability  fill.  We  suggest  a  pi.,  emont  rr.oist- 
urc  rcT.tent  v.  '  cf  cptimum  if  possible. 


It  right  bt,-  ;  a  Itle  to  reduce  excavation  by  Iccatin  g  11.: 
.‘  ti  LNu.  from  ce.nterline.  aC. 


cutc-t  f  up' 
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C.  Principal  Spillway:  The  proposed  location  i'cr  the  prir.cipa],  epillway 
is  near  the  base  of  the  left  abutment.  This  location  was  seJ'cted  in 
the  field  as  best  location  of  several  alternates  studied.  Tnu  bedrock 
profile  at  this  location  is  somewhat  irregular  and  it  occu.-s  nt  depths 
of  from  about  S  feet  to  lU  feet.  The  alluvium  overlying  the  iedrock 
is  described  as  loose  to  very  compact  and  pervious.  Tne  water  table 
occurs  at  or  above  ground  surface  and  the  blow  couiit  varies  from  two 
blows  per  i'oot  to  more  than  200  blows  per  foot.  It  arrears,  on  the 
basis  of  this  iaformationj  jthat  it  would  be_desirable  to  excavate  the 
jir^ncip.'hl  spillway  trench_t,c.  a  uniform  gradient__^in  or  on  bedrock  and 
to  backfill  the  trench  with  na  terial  like  that  suggested  for  the  cut- 
c:ff  trench.  Consolidation  of  the  backfill  under  the  conduit  would  be 
very  low  as  indicated  by  tine  consolidation  data  obtained  on  the 
permeability  test  specimens. 

D.  Drain:  A  drain  is  suggested  to  control  the  phreatic  lire  in  the 
embankment  and  to  provide  a  safe  outlet  for  seepage  from  the  fcondation. 
As  a  minimum,  a  trench  drain  is  suggested  at__abcut  c/b  =0.6.  We 
suggest  that  the  drain  tap  the  most  pervious  straturo  in  the  upper  10 
feet  that  it  extend  up  _the  abutment  to  permanent  pool_elev£tion^ 

We  suggest  that  the  filter-drain  completely  encompass  the  conduit  on 
the  drain  line.  . . 

The  suggested  filter  limits  are  shown  on  the  attached  form  SCS-I30. 

E .  Embankment  Design: 

1.  Placement  of  Materials:  The  materials  available  for  use  in 

the  ec.bankment  are  those  represented  with  the  gradation  curves 
plctt.c-d  on  the  attached  form  SCS-353'  is  primarily  on  SP-SM. 

If  it  is  possible  to  select  eno'ugh  material  like  Ea.mple  T-l  for 
a  thin  core  section  in  the  embankment  this_  would  be_hi,ghly 
desiratle  because_it  would  result. In  a.,C£re.,with  low  per.meability_ 
and  the  placement  density  could  be  controlled,  to  e  minimu-n  of_,25 
percent  of  standard  Proctor. 

IJi_it_ is_,nQl_possilile  to  use  the  finer  grained  materials  as 
discussed  in  the  cutoff  section  of  the  report  then  we  suggest 
that  a  core  section  be  constructed  of  tbie  till  like  the  sample 
represented^ wi th  the  grain  size  plots  on  form  SCS-353  by  placing 
them,  f.i  near  100  percent  oi’  Proctor  dc:~.:: ity  v.-ith  the.  density 
coritr>.-llpd  on  the  m.inus  fraction.  We  suggest  a  placen:ent 
r.oi.'.ture  content  slightly  on  the  wet  side  of  standard  Proctor 
Opiiir.uz. 
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The  sections  would  also  consist  of  till  but  __the.  control 

c'^uid  he  by  methou  specification.  We  suggest  that  the  method 
spec.. ■led  result  in  a  density  of  about  128  pcf  or  rugher. 

elldatior.  datti  on  the  I'enteabilily  samples  indicate 
•■e  will  be  very  little  difference  in  the  consitli cati on 
1  of  the  material  placed  at  95  percent  of  Procter  and 
i'ial  placed  at  100  percent  of  Proctor  so  differential 
L  between__the  sections  .should,  n(it-.be_.a  .problem . 

2.  S .! c ;  ■ ' o  :  The  cata  and  analyses  indicate  that  proposed  slopes 
have  acceptable  factors  of  safety., 

j.  Se  tt  1  :  t  r.  t :  Av.  overfill  allowance  of  0 . 5  foot  is  suggested  _,to 
compo;  for  ru-ticual  settlement  in  the  fill  and  foundation. 


'j  lit:  C. 

thf;’  C  ■  • 

t  wC  ■  ‘1 

sett,*'  : 


D  i ke :  It  ..  rrcpcsed  to  construct  the  dike  out  cf  material  like_tr.at 
used  in  t:,'.  embaruunent  and  3-1  slor’CS  are  planned .  This  appears  to 
bc__6d,e.quai.v. . 


cc  : 

C.  h.  Diivrle,  Purnam  (  l) 
N.  1.  hcgr'.er.  Upper  Darby 
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GENP:tA 


S',  at  e  : 

New  ;':ur.p.shire 

Dam  No.  : 

1 

Covu-.ty 

Coos 

Fund  Class  : 

VJP-Oo  (2006) 

Tow..r::r.  ;■  : 

Berlin 

Structure  Class: 

c 

Watershed: 

Dead.  River 

Site  Group  : 

I 

Drainat;o  area 

Type  of  structure 

Purj-ose 

v'llley  trend 

Maximism  insight  of  fill 


SITE  DATA 

:  6.[j5  square  miles  (ij,l!j7  acres) 

:  earth 

:  flood  control  and  recreation 
:  east  (downstream) 

[i9  feet 


Lengtn  of 

fill 

; 

2,935  feet 

Vclur.e  ^f 

COiipasV* 

.1  fill  : 

2  3 1 , COO  cub i c  y a  rds 

Steer::*  ■ 

cf  abut- 

•-or.ts  : 

50?:  and  10?;  loft;  13^  a-r;i  2%  right 

E  -ergi  :,cy 

siiilwr: 

'  -width  : 

1('*0  feet 

S[  f  t!  i  ‘-i 


L' .  S .  P !  f  /.  •  :  u  i  ^ ;  r ;  i  G M  r ; ■ ,  l:=  [ 

SOIL  C  0  I.  r. !  f.  V  A  T  1  0  ;t  1 1.  k  V  l  C  E 

B'dZ- 


p.  ;  I.G  f<0. 


PGR  i::-:E;r/icz  uzz  o^gly 


to  bo  very  perv'bcus.  ihc  nort  rcrvic’os  r.'tcrKil  is  cpar.-u*ork 


:obblcs  .'rid  boulders  (See  TF-5  Yr 


t.r,  r 


cn  k  ro 


fo:t).  Surple  5Cc.l 


represer.tb  the  finer  graditicn  of  the  vorleble  outKosh. 

LI.  Tho  bc-drock  has  overall  adequate  ‘'in-place"  strength.  Leakage  rates 
thxMUgh  the  "btKirock  are  isir.or  or.  insignificant. 

DIVERSION  AREA 


Ic .  mere  are 


r^'  surface  boulders.  The  overburden  is  generally  haHc;/. 


SciT^'lc  lC'*i  roTjr6 - c r4t s  rTiCCt  of  Tho  Vut-oi’ 

or  a  fc.,'  feet  above  the  hard  bcdrcck  surface. 


is  at 


13.  Sa-rple  50'-'j-1  represents  a  liriit€>d  area  of  pervious,  coarse-grauTiCd  soil 
30R.R0W  ;jn3  EMrEE.'CY  SPILUVAY  AREA 

lii .  The  topographic  map  cf  the  bedrock  is  contoured  to  the  top  of  tho  bed- 
xxek  sarfa-ce.  A  srnll  ancunt  of  thds  rock,  as  in  TP-211  (5  to  9  frcl) 
mid  DE-2C6  (IC  to  IS  fec-t) ,  cun  be  erxav.'ited  as  earth. 

15.  Additicnul  borrow  is  available  to  the  vrest  of  this  area  (See  TP's  -102 j 
-2C1,  -20a). 

16.  The  pogrstito  and  Oltvcrian  granite  are  o'bvicusly  d'urable  rocks.  Tho 
schistese  rock  is  a  ncn-durable,  soft,  degradable  rock.  These  rock 
ty^'cs  csembe  selected  or  rejected  for  use  as  riprajj  br/  field  csurLin.a- 
ticn . 

17.  The  selection  or  rejection  cf  the  biotite  gneisss  fer  use  as  riprap 
will  prese.nt  problems  as  noted; 

(a)  Lliere  graniticed,  it  has  the  hardness  and  durability  of  the 
granite. 

(b)  Elsewhere  it  is  hard  and  granular  with  friable  surfaces  or  de'- 
ccrroi-ed  to  seme  depth  (U'  in  TP-211,  3’  in  TP-501,  S'  in 
TP-O02) . 

A'srasicn  and  soundness  tests  my  assist  in  the  dcternlnnticn  cf  suit¬ 
ability  for  riprap. 


.CDino::/!  D0RRo;i  area 

iS.  Tho  high  kr.cb  centered  at  DE-1.53  is  a  goed  somce  cf  fill.  Here  borrc’, 
is  available  tc  the  vr.:t  cf  tijir.  area  (See  TP's  -151  und  -152).  The 
material  Is  represent cd  by  sample  ij.l.  Ic  ccrrelatec  to  the  fill 
ratcri;J.  (See  item  1). 


:n-se:;\icz  o:rLY 


coT  JEETS  A’.D  cr,::r>:;j5io;.'S 


S~v;'ple  2L':.l  c:\d  the  c: ri'claticn  sa:plcs  (nanoly:  E.l,  5''^.!,  207.1 
a-cl  221.1)  rcp:-c3crr.t  cur  fill  r.-itnri.'il  .^ncl  r.oc:t  of  tho  ovcrbui'dcn  ot 
the  site.  This  r-itcri32L  is  relatively'  drp/  roistur-o) ,  soriC'^hst 

cc.’-.sntc'i  -t-ji  difricult  to  crcoav.ite.  It  Includes  hard,  subanjular  to 
subrourjdcd  reeks  as  foLlcvst 


-.o' 


1^ 


3"  -  6" 

6"  -  12" 

12"  -  18"  plus  occasional  larger 

boulders 


This  soil  in-place  is  der.ae  and  serii -parvious .  Host  of  the  cobbles 
and  boulders  are  near  the  surface. 

2.  Surface  bo'ulders  in  tho  borrotf  and  energericy  spillway  area  total: 

53  cubic  yards  per  acre  6"  -  l8" 

311  cubic  yards  per  acre  18"  -  36"  - 


3.  Surface  boulders  elsei-rhere  on  the  site  total:  ; 

35  cubic  yaiti  per  acre  6"  -  18"  ■  ’ 

173  cubic  yards  per  .acre  15"  -  36" 

h.  There  is  also  Li,250  cubic  yards  of  boulder  rock  eo-.cavation  within  the  • 
grid  survey  (See  drawing  shoots  2  and  3). 

5.  .Cere  raaterial  and  cualitj;_^drain  .f^ll  .raatcrials  Jun  sufficient  quantity 
arc'not  avai'lablo  cn  siteT  or 'within  rtiasonable  distance  cf  the  site. 

'AT  TbS  DAH  ^ 

6.  Sa.'tple  7.1  rcp.-t;sents  the  overburden  in  the  high  "tepo"  feature  that 
cresses  the  right  abutmnt. 

7.  S.'urple  2lii.l  in  sirdlar  to  the  overburden  in  the  high  ''tepo'’  feature  h 

alcrg  the  left  abutrent.  Sanple  503.2  represents  a  very  p-srvious  in-  \’t 
elusion  in  an  etherrise  scni-porvicus  abul.r-cntl  "  '  '  ^  h 

6.  The  foundation  is  vet  except  for  the  hi{^  ground  alcng  the  centerline. 

?.  There  is  up  to  6.5  feet  cf  nuck  across  the  low  area  in  the  foundation. 
T;va  bedrock  surface  is  very  irrejular  in  this  area.  There  is  sene  10 
f'--ct  cf  .near  vertical  relief  on  the  bedrock  surface.  There  arc  outcrops 
a,-.d  bc'ir'ock  van  cored  at  depths  of  up  to  19  feet. 

The  overburden  across  the  Icnf  area  lr>  thick  '.nd  variable  in  tjiae, 

!  rength  ^-,d  ocrr.eabilitv .  Sons-  strata  within  this,  cutirish  arc  cb::cn.’c-.i 

t  ^  - 

PT)  I  :  s  c  f  •  ;  - !. »  ^  r . 

I  '  ■  j  U  .  at  tu-.  h  :  »  i  M  cjf  ''i'-' c  i ' 

SOIL  C  0  N  S  f  i3  V  A  T  I  0  N  S  f  1'  V  I  C  f 

“I 


•  » 


The  urjderl^v’Tr.g  bc-drock  .'cr.crally  ccr.cirts  cf  h'lrd,  rc'u.nd  ';'.d  (h.'.rablo, 
we.iJ:l;\'  folia^t-d  Ollvr.ri  -r.  pranito,  hard  grar.ular  ta^rLured  bictitc  gneise 
and  occacicnal  highly  voathcrod  cchiete. 

Excentions  t 

f'our  feet  of  becrock  (biotitc  gneiss)  v/as  easily'  anesvated 
fre-n  5-9  fcc-t  in  test  pit  (TP-211) 

Eight  feet  of  very  aoPt  biotite-hcmblar.de  'chict  v '.s  cored 
fron  10  to  12  feet.  Core  recovery  in  sinilar  ralerial  vae 
very  law. 


DIKE 

There  are  no  bodrock  outcrops  in  this  ar^a.  S-urface  rocks  arc  cemon  but 
they  are  net  as  n-unerous  as  at  the  dan.  The  areal  eortent  cf  outu'ash  and 
till  Tnatcmal  vas  deterraned  in  the  test  pitting  progran.  Th.e  vertical 
extent  cf  there  niterials  arid  the  depth  to  bedrock  vras  not  deterninod. 

E.xcept  for  the  'area  of  the  saddles,  the  overburden  is  glacial  till.  Up 
to  5  feet  of  mck  vas  probed  in  the  saddles.  The  underljd.ng  cut', rash  de¬ 
posits  consist  cf  C.5  to  2.0  feet  of  corr-act  arrd  seni-pcrvicus  gray  !>.;  rctl 
(l5?  silt  and  10?  hard,  subang’j.lar  to  subre-undrid  gravel)  over  ccnpoct  ord 
pervious  and  GP-OM  soil,  (iiO  -  60?  hard  round od  gravels  to  3  inches, 

5?  silt  and  15^  hard,  reurded  cobbles  .and  boulders  to  15  inche.").  The  iruto: 
Itr/el  is  at  or  near  the  ru.n'ace  and  tlio  pit  un-lls  v?ore  cavLng.  In  test  pit 
(TP-57)  the  ground  vr..tcr  vas  a  bright  iridescent  oraange  color. 

The  glacial  till  in  the  foundation  and  adj^acent  berrov  areas  is  an.  E>I  and 
SP^M  coil.  It  has  10  -  25?  hard,  sub.'ir.gular  gr.avcl  to  3  ir'.chcs  'o-nd  10  to 
15?  silt.  It  is  dense  and  sani -pervious  to  pervious.  It  includes  up  to 
25?  hard,  Guba.ngular  rocks  from  3  to  2i4  inches. 

In  the  borrow  areas,  overcice  material  includes  liard,  sub-in.g'olar  to  sub- 
rounded  rock  as  follows : 


ill- 


Tiicrc  ara  mirtiroua  hard,  subangular  surface  rooks  iri  the  above  dircusscd 
areas,  that  is: 


35  cubic  yards  por  acre  fron  6  to  18''  in  size 
173  cubio  yards  per  acre  fren  18"  to  36"  in  size 

C  plus  X  \ 

\  rocks  over  one  cubio  yard  as  noted  on  sheets  2  ard  3  \ 


s 

V  '••• 


E]'2:kGE:CY  SnLLV.'AY  A2m  FHIIWJiY  BCRSOW  AREA 


fr.is  area  has  r.ariy  hard,  subareolar  surface  rocks.  There  are  53  cubio 
yards  j>3r  acre  fren  3  to  16  Lnches  and  311  cubic  yards  per  acre  from  I8  to  i 
.jO  Inches .  Boulders  well  over  one  cubic  yard  are  oornicn.  Much  of  the  i  i  ".' 

topsoil  in  this  area  has  been  lost  to  sheet  erosion  following  forest  fires,  i 

The  uppxrr  fe^r  feot  of  the  till  (usually  one  foot  but  up  to  6  feet)  arc  a  1  . 

nore  rocky  SM  soil.  The  overburden  is  otherwise  a  less  silty  sar.d  (SP-Sli) 

vlth  25?'  hund,  subanr-l^r  gravel  to  3  inches  and  105b  silt  (i.e.  non-plastic 
fines  with  no  dry  strength).  This  mterial  is  light  olivn-ian  color,  ordy 
slightly  r.oist,  very  dense  and  serd-pervlous .  It  contains  S%  hard  subangoi- i  . 
la.-'  rc^ks  to  16  inches,  done  of  the  gravel  and  plus  throe  iiich  raatorlal  is 
dcccrposcd.  Occasional  large  boulders  (some  over  one  cubic  yard)  occur 
vrithin  the  overburden. 

IM  PLACE  TEST  DATA 

TP  -  205  @  5.0'  drjr  density  118.9 

h.6?  moisture  on  -  3/Ii"  • 

TP  -  207  @  5.0'  dry  density  106.2  #/Ft^ 

lj.65S  moisture  on  -  }Ai" 


The  follcvring  particle-sisc  distribution  curve  (field  detemaination  on 
dry  sieve)  is  typical  of  the  borrcFW  material; 


The  bedrock  encountered  in  there  tocc 'ivatlons  includcThnrd  pegrrmito , 
granite  and  biotitc  fp'.oisr. 

AJiEA  uF::ThZA:i  t:2  ?ug'u  ;n::’Q  of  ti-te  da>i 

Bbn'-'h  JEnIChO  3:F:0K  -\::D  TFE  RL£FH'.1GIR 


It  is  through  this  area  that  Jericho  Brock  ’.rill  be  diverted  into  the 
reservoir  bOvSin.  /n  aqueduct  syrton,  as  along  tho  broko-n  profile  fron  ■' j| 
tost  pits  (TP-ll)  to  (TP-9C7),  my  be  cenrtruoted  to  naintain  vat  or  ^quality  ■.* 
through  circulation  in  the  reservoir  basin. 


In  test  pits  (  T?-A,  -3,  -C ,  -Dj  -S,  -r )  na  rd  and  granular  bedrock  (biotite  ■ 
gneiss)  vo-s  er.cc'untcred  at  depths  of  2.5  to  1.5  feet.  Tho  overburden  is  a 
loGSo  ar.d  p-ar'vious  allaviuntill  vith  20%  silt  and  less 'than  S%  grr/el.  ThG'  ,';®  :' 
\;at6r  Icrrol  is  at  or  irri^diatclj^  above  ths  bedrock  surface.  In  test  pit 
(TP-?),  the  furthest  dcumslope  of  the  lettered  pits,  hard,  pink  granite 
encountered  at  6  fco-t.  isMV 


Test  pits  (TP-11,  -501  to  -503)  encountered  hard  bedrock  within  3.5  feet  of-'O..:: 
the  surf'.ce.  The  overburden  is  a  noist,  silty  sand  vith  less  than  %>%  hard 
arpp’lar  gravel  to  3  inches  and  20^  silt.  Test  pits  (TP-5Cli,  -P05)  vere  dugh.B, 
to  10  feet.  Bedrock  v:as  probably  cnccunterad  at  the  betten  of  test  pit  I..*. 
(TP-905)  •  The  ova-b-urden  is  dry,  pervious  ard  ccrps.ct  gravelly  sands  and  j 
sandy  gravels  with  105  silt  and  io  to  60^  hard  subangular  to  sutreunded 
gravel.  This  coarse  r.,aterial  (S?-£M  and  G?-a')  has  30j  hard  sub.angtilar  to  [  M, 
subroundec.  cobbles  and  boulders  to  2L  inches.  Test  pits  (TP-905  to  -510) 
c-nco'unt cre-d  hard  bedrock  within  6  feet  of  the  surface.  The  overburden  is  |  S 
wot.  It  consists  of  rreck,  boulders  and  very  little  SM  soil  with  Sii-M.  ?  jfe 
inclusions.  The  overburden  Lncludos  up  to  60?  hard  angular  to  subangular 
cobbles  and  boulders  to  2h  inches.  The  underlying  bedrock  includes  granula.'-'-» 
taxtured  biotite  gneiss,  coarse  grained  granite  aiui  pegmatite. 


/JDDITlOilAJ.  BDRP0V7  AREAS 


Section  KK',  through  the  high  topographic  feature,  dcr.onstrates  a  thick 
section  of  till.  Drill  hole  (DH-153)  panctrated  ij9  feet  of  overburden,  '..'i 
which  is  sem  25  feet  below  the  vrater  surface  elevation  in  the  svarp.  The  /I 
voter  level  in  this  boring,  measured  8  days  rdter  ccrploticn  of  tho  boring, 

1  v'.o  at  1C. 5  foot.  Tho  bottom  10  feet  of  this  borin^  ccncist  cf  lodgment 
j  till  that  vas  rmoared  Lnto  a  dopressicn  in  tho  bedrock  surface.  T!\c  ever-  ;  vj 
burden  is  othervise  tho  usually  sar.d}'  till;  i.c.,  silty  3inds  r;/l5%  silt  • 
~nd  15^  hard  angular  gravel,  sc;!! -pervious  to  pervious,  -ruvi  dense.  Test  pii . 
(T?-u)  rhows'd  the  vrater -'worked  inclusions  vithin  this  sandy  till.  In  cno  i;! 
such  inclusion  at  2?  feet  in  drill  hole  (B;i-l53)  a  pormea'oility  rat®  of  2.6:1 
ic-at  per  day  wns  rocerded. 

Test  pit  (CP-lFl)  and  tost  pit  (Tr-152)  on  rrctlcn  LL '  ware  er.cavatod  5  to  V. 
1C  foot  ir.tc  the  sandy  till  {'SA  -.Ith  10%  silt).  Refusal  at  those  depth  was 
I  nr’'’sur.sb0  y  r.-aar  br>dro.ck.  Tho  overburden  contains  up  to  355  subangular 
1  c -bblcs  .and  boulders,  to  1  cubic  yard. 


D.H  :;o.  Tort 

-  -T^TT-rt^ 


?rc'.:.Virc  Lo; 
pi.i/nin) 


K 


303 

20.5 

-25.5 

greater  th.on  10 

2.1 

]j8.1 

0.2 

0,09  . ; 

4 

25.5 

-  2C.5 

loss  than  10 

2.1 

lj8.1 

none 

-- 

■  hil.  ■ 

5c!i 

16.5 

-  21,5 

less  than  5 

2.6 

lj8.6 

non© 

•j 

21.5 

-  26.5 

loss  than  10 

2.6 

1,8.6 

none 

-- 

■ ■ 

5o5 

20.0 

-  25.0 

less  than  5 

0.0 

L6.0 

none 

-- 

21s. 0 

-  29.0 

.none 

0.0 

hS.O 

none 

1  ; 

•- 

29.0 

-  3li.O 

none 

0.0 

16.0 

none 

ih 

^  V 

■■  ■■  J. 

18 

12.0 

-  17.0 

less  tlum  10 

0.0 

3li.5 

none 

-- 

-• 

;  ■-•l 

An  occ ■.£ icnr.l  partial  loss  of  drill  water  >;i;s  noted  while  coring  in  drill 
hile  (DH-lC).  A  terporar;.’  artesian  flcu,  ostirsated  at  2  gpr.,  W3S  noted 
fren  l5  to  l6  feet  in  drill  hole  (DH-302)  and  from  37.5  feet  in  drill  hole  i^' 
(DH-16) .  h 

P-ir^rt  Abatriont  (base  cf  abutror.t  to  top  of  dan 


Eveept  for  the  h-irh  tcpographic  feature  investigated  with  drill  hole  (DH-19 
ard  test  pit  (TP-7)  ,  this  is  an  area  of  eod^ensive  outcrops  and  very  thin 
overburden . 

Test  pit  seven  (TP-7)  was  eoi.-vatcd  11  fest  Into  very  dense  and  irpervlcus 
till.  This  natorial  is  a  silty  fine  to  rediun  s-vnd  with  2Ca  silt  and  loss 
than  5?  gravel.  There  are  occasional  decomposed  and  hard  eubanpalar  pink 
granite  cobbles  to  12  irtches.  The  drill  hole  (DH-1')  encountered  sinilar 
soil  to  27  feet  .and  p.ofTP.atltc  w'-.a  cored  fron  2?  to  52  foot.  The  overburden 
took  no  water;  ard  e:<ccpt  for  the  test  section  fron  37.0  to  h2.0,  where 
packers  could  not  be  seated,  the  bedrock  took  no  water. 

The  outcrops  include  hard  and  durable  pegTsatite  and  associated  graphic  | 
gr.anite.  Relatively  hard  to  highly  weathered  bitite  gneiss  outcrops  betwee 
sills  cf  hard  pegnatite  in  the  channel  bank.  ' 

I 

Test  pits  (TP-9,  -11.  and  -13)  wore  dug  2  feet  to  bedrock.  Test  pit  (TP-10, 
was  d'ug  to  rfoTusal  at  6  feet  (presunsbly  bedrock).  The  overburden  is 
gc-.er.;Llly  a  fim  and  por.'icus  Sj'.  till  with  S%  hard  an.rilar  rock  to  eighteen 
inches.  In  test  pit  (TP-IO)  the  water  level  is  at  3  foet;  in  test  pit 
(TP-ll)  the  water  Ic-vel  is  at  the  surface. 

Tesc  pit  (T?-lii),  who  highest  arcavatlon  on  this  abut.nent,  was  dug  in  an 
.-brcuroly  stratified  till  to  bedrock  at  9  foot.  The  .material  is  fim  and 
ge.-vi  'ua  to  seti -pc r-vi cur .  It  includes  silty  sands  vnd  s.or.dy  silts  with 
prc;  etc  cf  .'cdiun  to-  cc:-r.;e  sard.  Scr.ic  boulders  to  c.no  cubic  y-.rd  wore 
c.'.c :  unco  r-cd .  The  './at  or  level  in  I'overbcr  I'^co  w’as  -it  3  feet.  Is,  August 
I'-:  7  v  .ior  w-s.  brought  to  the  .surfaco  by  rur.nirig  test  pitti.ng  equipr.a.nt  ove 
t  he  b c f  1 1  led  p i  t . 
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the  prcposcd  criankr.icnt . 

The  v.'alcr  lei'e!  is  at  or  near  the  surface. 

Bedrock  outcrops  in  this  area.  Tl^e  c'atcn'"ps  i^'clude  hard  and  durable 
pegiaatitej  grapjuc  granite  aj.d  some  biotito  gneiss. 

Tlie  cverburdcn  is  up  to  1?  feet  thick.  It  consists  of  firn  to  dar.  c,  seni- 
per/iou:-  s.ancs  ihth  1S%  silt  ajui  1C,?  gr'ival  (.!}!);  locoo  to  very  cr—  ac't. 
perr-cus,  stratified  s.ands  -..hth  up  to  20?  silt  arai  30?  gravel  (£?  t'.  S:i)  ; 
and  cpcmrc'rc  ro'unda-d  and  subromced  cobbles  and  boulders  (hO?  larger  than 
3  inches j  the  ninua  3  inch  is  a  loose  and  very  pervious  G.^  with  larger 
than  Il'ich) . 

The  cored  bedrock  va:nod  in  t^fpo  and  quality.  Coro  recoveries  as  lov  as 
l3,  20  3it  — ;d  i2%  for  3  foot  runs  arc  recorded.  It  appe^irs  that  only  hard 
pegi’-'-tile  \:\r  rccovoi  in  core  runs  that  penetrated  both  t!:e  pL';grntite  and 
biotite  guicisE.  T!ie  poorest  recoveries  ccc"U:Ted  in  the  granular,  friable 
and  scr.ctis’n  decern-osed  biotito.  gneiss.  In  di-lll  hole  (D;i-503)  an  A-rod 
ifas  driven  l.q  feet  into  the  biotite  gneiss  between  tuns  core  runs. 

Ee<irock  i.n-s  exc-vatod  in  test  pits  (TP-?C1,  -402).  In  test  pit  (T?-50l) 
the  bedrsek  3  to  3  feet  c.arn  cut  in  deccrnjosnd  rod:  fragn-onts  that 

broke  dc'..r.  to  SM  soil  and  thdn  .ingul.ar  slabs  of  frooh  rock  up  to  15  Inches 
in  nassirrur.  darnnsicn.  Xuch  vater  v.^as  ilc’..h_ng  t!ircugh  this  zone.  The  bed- 
.’•sck  (biotito  —.eiss)  at  6  fc-et  is  hard  and  frecturod.  In  test  pit  (rP-602) 
the  biotite  gneiss  vt;.c  decerposed  and  e-as-ily  ercavated  fron  3  to  8  feet. 

,-:t  5  fact  the  rock  is  hard. 

Pe'S'cability  tests /in  the  overburden  ar*c  not  indicative  of  the  actual  leak¬ 
age  through  the  variable,  alluvnuun  cut^rash  rnterial.  The  Inability  to 
cffecaively  seat  the  casing  and  'high  v  tier  table  arul  low  head  co.nditions 
resulctxi  in  negative  test  results  .and  insignif ioant  flo',;3. 

The  overall  quality  of  the  bedrock  laindercd  or  precluded  pressure  te.'ting 
;ajch  cf  the  bc^ireck. 

(1)  In  I'.--3C1,  packers  couldn't  enter  the  cored  rock. 

(2)  In  uji-iOI,  pac.tcrs  cculd’.a't  bo  .■•eatod  .-t  all. 

(3)  In  D:--303,  tho  p.acl'nr.;  couldn't  bo  sos.tod  fn:..-;  ?.5  to  23.?. 

(Li)  I;:  Dh-ICi,  the  pr-ckcrc  co'uldn't  be  seated  frun  10.3  to  15.3. 

(S)  In  Ili-lS,  the  pj.c'f:cr'.i  oruldn't  bo  seated  f.'x.n  17.0  to  'S.O 

Tho  f c2_l-n.'''.;a,g  sress arc  tost  d.ata  viS  cbt.alr.od: 
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Tc;-rL  Donth 


Ca::inr-  Si'^e 


m 

Rl 


5 

10 

5 

21 

2 

19 

5 

20 

1/  Turbulent  flcv  Q/A  “  0.3li  fp3 
'£/  Turtrulent  flcv?  Q/A  "  0.25  fps 

In  drill  holes  (DH-I6,  -1?)  the  vrater  level  is  deep;  i.e.,  21. Ij  and  20.5  ! 

feet.  i 

! 

la  drill  hole  (DH-15),  near  the  top  of  dam  elevation,  Die  vater  level  is  j 
sh-ollxi;;  i.e.,  1.7  feet.  | 

i 

The  bedrock  includes  pc-.^ruititc,  grajiitc,  granitizod  biotite  gneiss  and  I 
biotite  gneiss.  With  t.hs  eoxeption  of  the  biotite  gneiss,  vhich  is  slightlj 
friable  along  fracture,  the  tc-dixck  is  ether  tdse  haixi,  sound  and  durable.  [ 

S'crr-ian^  of  Pressure  Testing  Results:  I 


•  0  • 

Test  5ection(liX) 

ProsGUre  Loss 

W.L. 

Head 

0 

(fr.  -  to) 

(psi/nin) 

Tf^r 

(gp: 

15 

11.0  -  16.0 

less  than  10 

1.7 

5U.7 

none 

15.0  -  20.0 

none 

1.7 

51.2 

none 

20.0  -  25.0 

less  than  10 

1.7 

52.1: 

1.2 

16 

26.3  -  1:6.0 

gre-ater  than  10 

21.1) 

67.1: 

I(  .6 

17 

31,0  -  1(0.0 

less  than  5 

20.5 

66.5 

nene 

3.1  [ 

0,5  I 


Test  pit  (TP-503)  iras  dug  into  the  stoep  abutnsrrt  slope  in  the  dcwr.streajn 
section  of  this  gla^cial  till  feature.  The  upper  11  feet  of  till  is  tTpicalj 
of  the  feature;  i.e.,  silty  sands  vith  55  hard  subangular  gravel  to  3  ! 

inches,  l5?  silt,  mist,  cerne  and  scroi -n  envious .  The  section  from  11  to 
111  fcfct  is  a  vat Gr-v-s;l;cd  inclusion  in  the  till  deposit.  It  is  a  silty 
sand  vj  th  cOZ  ccarso  sand  to  inch,  2C;5  silt,  ext,  dense  and  pcmio'us. 

Tho  high  perT’.cability  rates  in  drill  hole  (D:i-17)  probably  occurred  in  a 
Similar  rnterial. 


Fru--d.iti on  (bets :  -.an  base  of  ahutr.ents) 

This  ai'C'.  vTiS  invest-gited  unth  fo'ur  test  oits  (TP-vOl,  -502,  -5,  -602)  a.nd 
Sin  drill  holes  (0.i'-3Cl,  -301,  -.303,  -  5Cia*,  -COS  a-n  -I6). 

This  lev  area  vris  also  oxt cn:- i vely  probed  on  50-fcct  centers.  T.uerc  Is  up 
to  6.5  feet  of  :cuck,  ivenre  th.ckncss  1.5  feet,  \r.tnin  tlia  base  '.rldth  of 
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From  Oolobor  27  to  ’.'oveniDcr  7,  1?66,  a  Unit  3/ij'y;ird  baclchoe  (r.occl  1020) 
and  Caterpillar  D-6  bulldoacr  vcre  ured  to  excavate  bl  teat  pits  in  the 
foundation  area  of  the  dam  and  e-nerjrency  r  pillway -borrow  area.  T'l.'cnty-six 
additional  test  pits  were  excavated  from  Aufpast  1  to  August  8,  1967,  using 
a  John  Desr  baoWioc  (rKxiel  JD-J^O)  and  Caterpillar  D-6  bulldozer.  The 
additional  test  pits  were  dug  in  the  foundation  and  borrow  areas  of  the 
dike,  the  area  between  Jericho  Brook  and  the  basin,  and  anergency  spillvray 
area. 

The  drilling  program,  21  borings  totaling  67Li  feet,  vras  accomplished  fron 
May  25  to  July  13,  I967,  using  2  skid  -mounted  drill  rigs  --  Acker  .ml,  belt 
drive,  hand  feed,  36  h.p.  and  SAJi  35  H,  hplraulic,  23  h.p.  with  an  Oliver 
OC-h  traotor. 

Thirt-ecn  (13)  large  disturbed  samples  have  been  submitted  to  the  Soils  Lab 
for  testing  end  oornclaticn.  Sene  75  foot  of  MX  core  from  six  (6)  borings 
have  also  been  submitted  for  durability  tests. 


?ou:m)atiom 


TIIE  DAM 


Left  Abutment  (ton  of  dam  to  base  of  abutment) 

Four  test  pits  (TP-1,  -2,  -60I,  -503)  and  three  drill  holes  (DH-15,  -16, 
-17)  dolLnc-ate  this  feature.  It  is  a  thick  deposit  cf  till  (26  to  27  feet) 
i  -which  thijis  to  10  feet  near  the  top  of  dam  elevation. 

Test  pit.?  (TP-1,  -2,  -^Ol)  located  at  the  base  of  the  hill  on  the  upstroaxi 
side  cf  the  feature,  enccuntored  bedxm>ck  at  5  to  7.5  feet. 

In  test  pit  (TP-l),  1.5  feet  of  the  bedrock  (biotite  gneiss)  was  dccoripooed 
and  easily  eoujavamed.  In  test  pit  (TP-2),  the  biotite  gneiss  was  hard  and 
durable  from  the  surface.  The  vater  level  in  those  pits  is  at  t}ic  surf^toe. 
This  overburden  is  a  rather  nan-discxm.pt  bculdery  till  (SP-SM,  CM  and  M,) 
with  a  foot  of  E-urface  rrack.  It  is  wet,  loose  to  firm  and  pervious  to  semi 
pervious . 

Drill  holes  (DH-I6,  -17)  put  down  through  the  top  of  the  feature, 
encounterc-cl  the  thiok  section  cf  S'A  till  -with  15^  silt.  This  overburden  is 
dense  to  very  dense  ard  generally  semi -pervious .  In  dr.ll  helo  (r'H-l6), 
the  ovorbuixlcn  accepted  nc  water.  In  dimll  hole  (D.'I-17),  drill  wxter  was 
lost  in  a  very  pervious  zone  from  l8.5  to  20.0  feet  a.-.d  the  foUoring 
perreability  test  results  were  obtained: 
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-..’CQ.-  the  till  in  the  f .ju.",d..tion  oi  tliu  dan 

.e.d  o;ie:.v;;rl;  cobbico  .md  b>'/jldcj'S .  Tliia  n-itcrlal 
icua  I'lT.d  13  .^oicrelly  cc;:^mc3.  It  is  up  to  19 


Ti'.j  outarHi  h  iiaterial  b 
'-..eludes  e.'U'.vls,  Qr'.'vcl 

13  per-’.-icue  to  ve^’  pie-vicue  :ir.d  is  ^oicrsl 
feet  thick  ."uid  directly  cverlies  bedrock.  Cutvnsh  also  occurs  in  both 
sad'dles  in  t}io  foundation  ci  the  dike.  This  rnterial  incl'idos  cciepact  nnd 
pervTiour.  to  very  pervious  sands  and  gravels  to  a  depth  of  over  11  foet. 

hack  in  the  fo-ondstion  cf  the  dan  is  up  to  6.5  feet  thick.  In  the  founda¬ 
tion  of  the  dike  up  to  5.0  feet  of  i.iuck  was  probod. 

In  contrast  to  the  hernreneous  glsci.al  till  ovorburden,  the  bedrock  is 
St i'ucturally  corsplex  and  variable  in  type  and  quality.  01iveria.n  granite 
inirudos  the  AjiiTonoosuc  volcanics  at  tlie  dan  site. 

Th.o  Olivorian  granite  is  a  weakly  foliatc4,  pink  to  gray,  j-edian  to  coarse- 
grain  ed  reck.  The  pri.’icipal  dark  rdneral  is  biotite,  whicii  constitutes 
o.nl;/  a  fervr  p)ercent  of  t.he  rock.  Pink  pegmatite  with  occasional  graphic 
intergrowths  cf  quartz  and  feldspar  are  associated  with  the  granite.  The 
pegnsatites  rar.ge  in  size  from  snail  dikes  and  sills  (defined  by  our  shallow  | 
borings)  to  larger  tabular  bodies  (greater  than  ?.S  feet  thick).  The 
granite  aj:d  pogrntite  aiv.  hard,  sound  suod  durable. 

The  Aravnoosuc  volcanics  include  biotite  gneiss,  biotite  schist  and  biotite-l 
hornblende  schist. 

The  gneiss  is  a  f Ine-grainod,  dark  gray  rock  consistir,g  of  quartz,  biotite, 
plagiocldse  ajid  potash  feldspar.  It  is  generally  well  foliated  ar.d  has  a 
fragmental  texture.  As  a  rule  the  weathered  surface  is  grariular,  friable  \ 
and  disintegrates  rather  readily.  The  unweatliered  rc^ck  is  apparently  sound* 
There  is  a  gronitized  zone  v.-ithin  the  gneiss  in  contact  with  the  Oliverian  i' 


granite.  The  more  schistose  rock  is  deeply  vreatherod  and  deccroosed. 


The  rock  structure  strikes  North  10  to  30°  East  and  dips  5  to  30°  Southeast.^ 
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Now  H:i’'-p3!;iro .  It-  is  within  the  dissected  ■'ud  rlocieted  Upl'L-.d  -ecticn  of 
thio  hew  England  Physiographic  Pi'cvinco. 

Drainage  fren  the  northeast  flank  of  El.'-xk  Crescent  Menntain  form  Cerlclio 
Brook  which  flews  past  the  rcser'/oir  basin,  a  l.arre  npland  swarn  near  the 
watershed  divide.  The  drainage  area-  oor,*i,rcll:-d  .s  6.5  square  mien,  of 
id'iich  5.7  square  miles  is  diverted  frem  Jericho  Brook.  Cent ir.cr.tal  glacia¬ 
tion  in  a  mo-an'^ ainous  area  has  created  a  sltuaticn  \:r.e:o  a  large  rc‘  orvoir 
basin  is  without  a  correspondingly  large  drainage  area. 

Er.ccpt  for  the  area  of  the  swamp,  the  overburden  consists  of  glacial  till 
as  grc'und  moraine.  T.nis  till  was  carried  in  .--nd  on  the  icc  an.d  net 
deposited  until  the  ice  became  stagnant  and  r.clte-d.  V.’ith  continued  t.nirinir.^ 
and  retreat  of  the  ice  sheet  to  the  ncrtr^:cs^ 
nelt'.jater  flrwed  over  the  watershed  divide.  This  huge  glacial  river  cntero4’ 
the  v^atershod  at  the  locatic.n  of  the  dike.  It  flcn.-od  through  the  area  of 
t.he  upland  swamp,  .trd  in  a  corplex  cycle  of  glacial-f luvhal  erosion  and 
deposition,  it  created  and  destroyed  a  terperary  glacial  lake  and  cut  the 
spectacul  I*  ''  pG  thcle"  at  the  cutlet  of  the  svirp.  then  deglaciation  of  the 


irea 

'dr',’ 


ccrrpleie,  the  glacial  water  ciurse  was  left  high  and  virtually  !; 
on  th.e  T.rtershed  divide.  Since  Innc-diate  post  glacial  tiria,  the  only  j! 


water  that  flows  Into  the  pothole  result: 


•or.  direct  ral-d'aH  In  the  basin 


and  unusual  flood  flews  wiiich  spill  O’/cr  fren  Jericho  Break  Into  the 
upla'.d  snnamp.  In  more  recent  tine,  that  is  about  70  years  ago,  the  area 
was  burned  ever  and  much  of  the  topsoil  was  lost  to  sheet  erosion. 

The  perimeter  of  the  basin  is  eartramely  bouluiern'.  Very  la.'-ge  boulders,  $0 


to  IpO  cubic  yards  or  so,  are  common. 


With  the  cxcesticn 


of  the  tetegranhid! 


high  features  in  the  vicinity  of  the  canterline  of  the  dnn  and  the  closod 
high  feature  north  of  the  am.ergcncy  spillway,  the  glacial  till  is  generally 
thin  or  absent.  This  till  was  semerwhat  water-worked  at  the  ti.me  of  deposi¬ 
tion.  Lenses  of  clean,  sorted  sands  with  obscure  stratification  and  Tlcnj 
structure  around  cobbles  occurs  occasionally  within  an  othc.'x.ise  massively 
structured  t:Il.  The  till  is  rather  homogeneous  throughout  the  area.  It 
is  <un  S?-£H  --.d  S’/  soil  with  20  to  25«  subar.rular  gravel  to  3  inches,  10  to 
1S%  silt,  1C5  coarse  sand  and  SS%  fine  to  .’r.udi'um  sands.  It  is  only  slightlj* 
roist  arH  gen, orally  dense  and  serd -pervious .  The  coarse  fraction,  except 
for  occasional  decomposed  gravel  particles  an.d  crtblcs,  is  hard,  sc'und  and 


duracle . 


f' 


no  fraction  is  ncn-plastic  and  has  no  dry  st,rc.’':gth.  The 
till  was  excavated  -with  difficulty  due  to  the  cobbles ,  boulders  and  high 
porccnt.igc  of  gravel  being  held  fi rrlj'  withLn  the  natrio:.  This  matrix  is 
relatively  d.-y  iond  shc-ws  slight  iron  coi.de  ce.mentation .  The  upper  fev  feet 
of  the  till  (usually  one  foot  but  up  to  5  or  6  feet  dcp'Cn.ding  on  the  ano’ont 
cf  post  glacial  uod  recent  erosion)  contains  5a  -  3  tc  6  inch,  La  -  6  to 
12  'mch  u-.d  1a  -  12  to  18  inch  subangul.ar  rocks.  Beneath  the  surface  till 
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constitute  5a  of  the  r.atcri.'i.  Omt  c;.c  cubic  yard 
boulder.:  cun  occur  anwidiere  Ln  the  glaci,al  till  ovcrburdcr. . 
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.'OTC;  This  site  invclvcs  construction  of  the  follcving: 

(a)  Dil.c,  1,665  feet  long  aid  lli  foot  high,  along 
the  watershed  divide. 

(b)  Di  version  and  flood  way  to  conduct  Jericho  Brook, 
5.66  square  niles  (3,622  acres)  drainage  area, 
into  the  rescr/oir  basin. 

(c)  kn  aqueduct  system  to  maintain  water  quality 
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through 

circulation  in 

the  reservoir 

basin . 

STORi.GE  .ALLOCATION 

1 

Vol’jnn 

Surf.’.ce  Area 

Death  at  Dam 

Deoth  at  Dike  i 

(acrc-fcct) 

( acres) 

(feet) 

i 

(feet)  i 

i 

Sc-'iir.cnt  pool 

5 

3 

— 

1 

recreation  pool 

1,257 

135 

25 

— 

1  .T.C educate r  pool 

17U 

35 

h 

NOTE:  Tnis  site  involves  con.stx'uction 


r* 
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i!ie  fo’.lcvnng: 


(a)  Dike,  1,665  fc'^t  long  and  lii  feet  hjg..,  ^Icng 
the  watershed  divide. 

(h)  Diversion  and  flood  \xay  to  c.siduct  ,].  -.oho  Brook, 
.  5-66i  square  miles  (.3,622  aci-.-j)  drai.'si,;o  area, 

into  the  reservorr  basin. 

(c)  Ail  aqueduct  system  to  maintain  water  criality 


throug 

h  circulation  in  the 

i’esem^oir 

biisin . 

STORAGE  AT  .LOCATION 

Volume 

Surface  Area  De 

r.'i  ;i  at  Da-: 

Depth  at  Di 

(acre-feet) 

(acres) 

(feet) 

(feet) 

Sediment  pool 

5 

3 

— 

— 

Recreation  pool 

1,257 

135 

25 

— 

Floodwater  pool 

1,U7 

1714 

35 

h 
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The  site  is  locat.ed  in  tlic  vott:  •rci-'c'i  ’.•niisv  !T.‘;r;ia,n  ft  nci't’jcm 

New  Hampshire.  It  i:'  irithin  ih;  c;i :  ret  ■ -d  ;  ^laci'.tvi  Trlann  T-cticn  of 
the  Hear  En^^land  Pnyri  c graphic  i-'r  v.nce. 


Drainarc  fror.  the  ncrt'ioast  fla::k  .f  hias:;  i:  c^-st  ! 
Brook  which  flc.rs  past  the  resor'vc.:.-:’  bar-;:..  .  -■ 

watershed  divide.  The  drair.apr,  ar-ca  ccr.o;  .  ■_  e  aa  i;  . 

vmich  5.7  :  nuare  miles  is  da  verted  frem  J-,  :ae''.r,  };rc:; 
ticn  in  a  isountainous  area  has  crf‘ated  a  ;ita:-s:!f:i  w. 
basin  is  Without  a  correspondinri y  iarpe  drai;-.apc  ar. 


'.a in  foTsm  tericho 
Sid  sir::  p  near  the 
yuare  riles,  of 


- : n t i n en sal  glacia- 
a  lar-pe  reservoir 


Except  1  ho  area  of  the  swai-n,  th<  ov^r;  rJen  cc:r  os:  cf  rlacial  till 
ac.  prruiju  raine.  inis  tall  i:.iS  oarrned  ..nd  on  t;.  ;  cs  a’:d  not 
depesated  x.t_l  the  ice  becasne  SLnpnrcn-  a-a.  :  filed,  hhtn  conl_.nu^;d  thinning 
and  retrccit  cf  the  acc'  sneet  tc  tn’.;  norih;:-  :  a  lan.a.  voiurx  of  placial 

neitwater  fiewod  over  the  watersh'-d  dividr  .  'iaar,  hf,"-  /'lacaal  river  entered 
the  water..:. e-d  at  t.no  locatirn  f.f  the  cake.  It  flct:  -;.rot'gh  the  area  of 

the  upla;td  s;ra:rr>.  /aid  in  a  C'.a  'lCjc  cycle  if  rlaciai-.f.  ■•visd  erosion  and 
depcsitio:;,  it  create:  ic.d  de.trayod  a  terra. rary  rlacv._  laire  and  cut  the 
spectacular  '';u,.;h.,nf:"  at  the  outlet  of  tin  : '.rtrrp.  fr-n  dcplaciation  of  the 
area  was  complete,  the  piacial  -.n.tcr  ccur;  ^  var-  loft  hi  ph  a.nd  vint'ally 
'•dn.'"  on  the  irat ersiied  div.idc.  fince  d.: at-e  pcs'  pcacial  time,  the  only 
w-atcr  that  flown  into  the  petindo  results  r:-'..n  direct  :  i-irsTaH  in  the  basin 
and  unusual  flood  flews  whicn  r.pi.11  over  f:vr.  Jeriohe  Breok  into  the 
upland  rwevT'.  In  more  recent  tine,  that  is  dsout  70  y.oars  ape,  the  area 
was  bumod  over  and  much  cf  the  topsoil  was  lost  to  r.'.cet  erosion. 

The  perir.eter  cf  the  bas'in  is  ort  rcmely  b^ond'  ry.  Very  larne  boulders,  50 
to  IpC  cubic  yards  on  so,  are  certnon.  Whttj  tne  encention  cf  th.e  topographic 
high  features  in  the  v.cinity  cf  the  centru'i; nc  of  t.s'r-  dam  and  the  closed 
high  featur-e  north  cf  tne  c.merpcncy  spillwiv.  tr.c  glacial  till  is  generally 
thir.  or  absent.  This  till  V7as  rcvmnrat  -v.-o;  .  r'-worked  a",  the  ti.m.e  of  deposi¬ 
tion.  Lenses  of  olc:-n.  sorted  .srnds  with  c.iro  str..:  i f icati  on  end  flew 
structure  around  ccbblo:'  cccurs  occaricnai iy  wilhi.n  an  otherrrise  massively 
struct',. rod  till.  Tno  till  is  rac;;er  iiomoj'onecus  thru  ugaout  the  area.  It 
i;-  un  S?-;iK  and  EM  r  crl  'with  I- G  t  o  Ipf  S',.;l:w  solar  grre.-^l  to  3  inches,  10  to 
15^,  rmlt.  1  A  coar;  c  sand  and  f':.',!  fine  tc  r;s'.;.um  sand:  .  It.  is  onlv'  slightly 
r.c-ist  und  s*  norally  dense  and  se“u -pervi  o'us  .  The  ccarro  fraction,  exc;ept 
fer  ,occa:  i.::-.!  dec:'mT'C'.'- ed  gravel  p.article.''  arvi  cobbl' s ,  is  hard,  sound  and 
diwcible.  i:.o  fine  fr-uircn  is  n-rlasti c  a.;d  iias  rr  ern-  strength.  The 


nuen  cenr 


cf  glacial  till 
Of  a'fd  not 


;t;.  co.'V,  _.nu  .;d  thinning 
voiux  of  glacial 
/■lacaal  ri'.xr  entered 
:.rovrh  the  area  of 


diwable.  i:.e  fine  fr-xtren  is  :.x;-plastic  a.;d  iias  rr  dry  strength.  The 
till  was  -■/.o/uated  vritn  difficulty  d./e  tc  tie  corrlo.u  i  culdcru  and  high 
];ercent.i:'e  of  gravcu  rein/-  held  firvily  wi'uh.  tix  matrix.  This  matrix  is 
rcl/x  i  v  i  art.'  /nd  shwrs  slignt  i  lu  n  cxid'  c -iwnt  at:  c'. .  Ti/o  upper  for  feet 
cf  the  ti.Li  (usually  ..nn  foot  but  up  tc  "  '  r  'i  fict  cv;  e.uding  on  the  amo'unt 
of  j'ort  r-i.-C;,';.!  und  r'l-cut,  eruu: i r cc'.t.uiu:'  '>■  -  3  t:  _nch,  1%  -  6  to 

11  ir:c:i  aid  I't  -  11  ti  It  inch  s/d . -./lar  r.o'/s.  P<':  at  h  the  surface  till 
3  t:  li  -:.:;ch  rrcki  c  -.ititutc  ‘i:-'  rf  tn/'  :v:;-r/..i.  (./■irc;/'-  cubic  yar^ 

b/.ulders  c.ar;  occur  nn.-wi/cre  in  t!.<  rlaci.il  :  h;il  evo  r'/'.. r'l'n. 


1..  ir/cn  aic 
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I  The  ouiwaeh  material  between  the  tili  .:‘'.;aturcs  in  tl:o  fou:,:;  tjcn  of  the  d:-jn 
j  includon  rands,  gravels  and  openwork  cobbles  and  b  •  nlder.". .  Tibs  material 
is  per\'-ious  tc  very  pervious  find  is  ge'iorally  cc:m:,;.ct.  It  j  r.  u'-'  to  19 
feet  thick  and  dii'octly  overlies  bedrock.  Outwash  .^.i:  o  ccc  .r"  in  both 
saddles  in  the  foundation  of  the  dike.  This  material  incl  loo  compact  and 
pervious  to  very  pervious  sands  and  gravels  to  a  dr;  tli  of  <  .or  11  feet. 

Muck  In  the  foundation  of  the  dam  is  up  to  6.5  feet  thick.  In  the  founda- 
tion  of  the  dike  up  to  $.0  feet  of  muck  was  probed. 

In  contrast  to  the  homogeneous  glacial  tall  overbu!''dcn,  the  badroc.k:  is 
structurall.y  corrn^lcx  and  variable  in  tvp=-  and  quality.  01:ivcri.an  granite 
intrudes  the  Ammonoosuc  volcanics  at  tine  dam  site. 

The  Oliverifin  granite  is  a  weakly  foliated,  pink  to  gray,  r::diujt  to  coarse¬ 
grained  rock.  The  principal  dark  mineral  is  biotite,  which  constitutes 
only  a  fevT  percent  of  the  rock.  Pink  peg.matite  trith  occasional  graphic 
intergrowths  of  quartz  and  feldspar  are  associated  irith  the  granite.  The 
pegmatites  range  in  size  from  small  dikes  and  sills  (defined  by  cur  shallow 
borings)  to  larger  tabular  bodies  (greater  than  25  feet  thick).  The 
granite  and  pegmatite  are  hard,  sound  and  durable. 

The  Ammonoosuc  volcanics  include  biotite  gneiss,  biotite  sciiist  and  biotite- 
homblende  schist. 

The  gneiss  is  a  fine-grained,  dark  gray  rock . consi sting  cf  quartz,  biotite, 
plagioclase  a.nd  potash  feldspar.  It  is  generally  well  foliaced  and  has  a 
fragmental  texture.  As  a  rule  the  weathered  surface  is  granulaj',  friable 
and  disintegrates  rather  readily.  The  unweathered  reck  is  a].parently  sou.nd. 
There  is  a  granitized  zone  within  the  gneiss  in  ccntict  witn  tiie  Oiiverian 
granite.  The  more  schistose  rock  is  deeply  weathered  and  decomposed. 

The  rock  structure  strikes  North  10  to  30°  East  and  dips  5  to  30°  Southeast. 
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Frcn  October  27  to  !'overr'.bor  7,  1'/' a  brit  3/ii-y-rd  baclobor  (mead  KE'O) 
ajid  Caterpillar  D-6  bul! d ;  ;;<,t  -wor';'  i  n  nxcavni.f  Jjl  1c';:t  pitr.  in  tl.c: 

fomdation  area  of  the  d'lr  a:.d  cne:-,’’  .,cy  ■  cill'Jay-borrw  arcoa.  Twenty -r,j.x 
addioicr’.al  tool  pit.r  were  excavated  frcn  August  ]_  uo  Aup'uct  8  .  ,  using 

a  Jcdi  Deer  backnee  (nodol  .TlJ-ioO)  -uid  Caterpillar  D-6  bulldccer.  The 
additronal  teat  r-lts  were  dug  in  the  foundation  and  borrow  areas  cf  the 
dike,  the  area  beuween  Jcr^c'no  Brock  and  the  basin,  and  emergency  spillway 
area. 


The  drilling  pregran,  21  boring:  toualing  67L  feet,  was  acccrr./liEhed  frcn 
Ka}-  2g  to  Jul;.'  .  uvv.?.  using  .  ski d-no'unted  drill  rigs  —  Acker  RG.  belt 
dr:ve,  hand  feed,  36  h.p.  and  i'.l-i  go  H,  hydraulic,  2&  h.p.  vriith  an  Oliver 
OC-1  tractor. 

Tiiij-teen  (ig)  -arge  disturbed  samples  }'ave  been  submitted  to  the  Soils  Lab 
for  testing  a.nd  c crrelat^c .  acne  7!/  feet  of  NX  core  from  six  (6)  borings 
have  also  been  submitted  for  d'urability  tests. 

K)ll.'DATION  AREA  OF  THE  DAJ-1 

Left  Abutment  ‘.'tct>  of  dar.  to  'case  of  abutment) 

Four  test  pits  (TF-1.  -2,  -6C1,  -JO})  and  three  drill  holes  (D.H-15,  -16, 
-17)  delineate  this  feature.  It  is  a  thick  deposit  of  till  (26  to  27  feet) 
which  thins  to  10  feet  near  the  top  of  dam  elevation. 

Test  pits  (TF-1.  -2,  -6OI)  located  at  the  base  of  the  hill  on  the  upstream 
side  cf  the  feature,  encounuered  bedrock  at  5  to  7.5  feet. 

In  test  pit  (7P-1) ,  1.5  feet  of  the  bedrcc.k  (biotite  gneiss)  was  decormesed 
and  easily  e>:cavated.  In  test  pit  (TP-2),  the  biotite  gneiss  was  hard  a:^d 
dur.-ble  from  the  surface.  Tiie  water  level  in  these  pits  is  at  the  surface. 
This  overburden  is  a  rather  nc.n-discrint  bouldery^  till  (SP-SM,  Sl-i  and  liL) 
with  a  foot  of  surface  muck.  It  is  wet,  loose  to  firm  and  pervious  to  semi 
pervicus . 

Drill  holes  (DH-I6,  -17)  put  dovai  through  the  top  of  the  feature, 
ci.ccuntored  the  thick  section  of  DM  tall  irith  15?  silt.  This  overburden  is 
dense  to  very  de:;sc  and  generally  scr.i -pertni ous .  In  drill  h;]c  (DH-lt)  . 
the  evorburderi  ^cct'pued  no  water.  In  drtll  hole  (l':;-17),  drill  water  t,n.s 
lest  in  a  veiy  p'^r'esous  zone  from  It. 5  to  2C.0  feet  and  the  fcllcnring 
P’ert'if: ability  test  res'ults  were  cbtained: 
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.?  S  L  F  US  t 

S  L  R  V  I  C  E 


/gv/^ 


Tex~l  Depth 

Tnj 


Caro  nr  Size 


W.L. 

Head 

Q 

ifty 

(ft) 

( gpm) 

20.5 

10.6 

1.1 

20.5 

21.0 

12.0 

18.2 

19.2 

9.0 

20.5 

20.5 

0.3 

rv.G 

1/ 

103  2/ 

3.2 


1/  Turbulent  flew  Q/A  =  O.lh  fps 
2^/  Turbulent  flew  Q/A  -■  0.25  fps 

In  drill  holes  (DH-16,  -17)  the  water  level  is  deep;  i.e.^  21. h  and  20.5 
feet . 

In  drill  hole  (I)i;-l5)  ,  near  the  top  of  dam  elevation,  the  v.'atcr  level  is 
shallow;  i.e.,  1.7  feet. 

The  bedrock  irjcludes  pepriatite,  granite,  granitizrd  biotltc  gneiss  and 
biotite  gneiss,  "ilith  the  exception  of  the  biotite  gneiss,  i.'lich  is  slightly 
friable  along  fracture,  the  bedrock  is  otherwise  hard,  soiuid  and  durable. 


Summary  of  Pressure  Testing  Results: 

D.H.  No.  Test  Section(NX)  Pressure  Loss 
(fr.  -  to)  T  psi/min) 


Q 

( gpm) 


15 

11.0 

-  16.0 

less  than  10 

1.7 

51:. 7 

none 

15.0 

-  20.0 

none 

1.7 

51.2 

none 

20.0 

-  25.0 

less  than  10 

1.7 

52.1: 

7.2 

16 

26.3 

-  1:6.0 

greater  than  10 

21. h 

67. ii 

li.6 

17 

31.0 

-  liO.O 

less  than  5 

20.5 

66.5 

none 

Test  pit  (TP-503)  was  dug  into  the  steep  abutment  slcpe  in  the  dcr.Tnstreun 
section  of  this  rlacial  till  feature.  The  upper  11  feet  of  till  is  t;,T:ical 
of  the  feature;  i.e.,  silty  sands  with  5a  hard  subangular  gravel  to  3 
inches,  15a  silt,  nrr.st,  dense  and  semi-pervdous .  The  sect  on  from  11  to 
Hi  feet  is  a  wat'_'.'''i.’’irked  inclusion  in  the  till  deposit.  It  is  a  silty 
sand  with  205?  ccirse  sand  to  -ij  inch,  20%  silt,  vret. ,  dense  a-;::  pervious. 

The  high  permeab:. lity  rates  in  drill  hole  (DH-17)  probably  occurred  ir,  a 
similar  material. 

Fouridat  ■  m  (betwo-err  base  of  abutments) 


This  area  wa.i  inve-stigated  v-dth  four  tost  pits  (11-501,  -50.  .  -5,  -602)  and 
sia  drill  holes  (1)H-301,  -302,  -303,  -  50u,  -505  and  -18). 


.nis  ±c\i  .'.rta  v. 
to  6.0  fto^  cf  ; 


also  e>rtcn.si vely  probed  e.n  50-1- ‘  ccntv.r.  .  There  i: 
;1,  average  thickness  l.o  feet,  inin  the  I  ne  wid:  h 
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the  proposed  cnbankneni. 

The  water  is  at  or  near  the  surface. 

Bedrock  cutcr.'ps.  in  this  area.  Tsu  rulor'ss 
peg'.vitite,  pruphic  grasiite  and  scrie  bacUite 


riurssao 


Tile  overbnr-den  is  up  to  19  feet  thick.  It  ccnrdi'U.r  ci 
T'fin'i  cus  sand.s  vnth  iTf  silt  and  Kv  gravel  Chi';  I'.r.; 


T'Oinncus  san 

pe:-\’-i'US,  '^T  rat.if  led  sands  wiuh  ur  to-  sil-  and  odl?  ■  1  ( 

and  c-penwora.  maided  and  subreunded  cobbles  and  boulders  v  .-.n  1 
inene;  .  tO'-  s^nus  3  inch  is  a  loose  and  verp-  jjorvicus  hi  i;.:/:;! 
n;-..  f  ineni  . 


o  c :  1. ;  :  ar.  ■ 

(hi  n 


l;\’pc  -W; 

d  c.uality. 

Cr 

r'unr.  .n 

T<:‘  rccordod 

• 

e  ran.r 

injub  r)etii,t.r' 

lit  i1 

n  oovc 

;rier;  occur.- 

.'id 

noonddu-  .OS'  recovt-d  ir 


and  scnetine  d-jooraiosed  biotine  gneiss.  In  drill  hole  (li-nOn)  an  A-rod 
was  driven  1.9  feet  inuo  the  biotito  gno-iss  bcn.om-en  tm  core  runs. 

B(dr'"’Ck  was  cxc.-ssated  in  tent  pits  (TP-lCl.  -Ccd) .  In  t':  -t  pit  (T7'-9fd) 
tiie  bedrock  from  9  to  8  fo:ib  canc  cut  in  doce'":n''Sf-d  rock  f I’agf.ant;'  Ihat 
b.^oke  down  no  o.M  soil  and  t;iLn  anf'sl-ir  sl-absi  of  fresh  roc’;  up  to  18  inches 
in  rrwsLn’an  di'noi.sicn.  Much  water  w'..n  flowing  t!ircugh  tl’ls  seno.  Ihe  bed- 
rncr\  (biotito  gneiss)  at  6  feet  is  iiard  and  fractured.  In  test  -pit  (iT-bOl), 
the  biotite  gneiss  was  deoor.posed  and  easily  excavated  fr.:;-;  3  to  6  feet. 

At  H  feo.t  f  h.e  rock  is  'nard. 

Peitvahility  tests  in  the  overburden  are  not  indicative  of  'diC  aci  lal  leak¬ 
age  thrx'ugh  the  variable,  idLluvitso  c-ut-wash  mato:-ial,  Tlit'  infoility  to 
cffeoi-vely  :  o;.t  tiie  casing  and  high  vratcr  t-abl^  and  low  h  . .-.d  cenditiens 
r'cs.-ulted  in  ncgitr/e  test  results  and  insignificant  flows.. 

Thi’  I'vor.'dl  ci.-ality  of  t h.o  bedrock  hindered  or  precluded  ]uvcsure  testing 
.'...on  .f  iho  t'o.lrsc;: . 

(l)  In  Ill-'il,  pnekerr  couldn't-  enter  ttie  cored  rock, 

(1)  In  iu-s'i,  tines,  ors  could’’.' t  bo  seated  at  all. 

(  in  I  ;-'.'  ’  ,  the  :  ;Ckerr  c.;uld;i't  be  so'.t  id  from  ?.n  to  21'. 3. 

(  .)  In  k!-:  k.,  the  ;  .ckers  C-'uldn't  be  seated  fres;  l-.r  to  1': .  3 . 

(;k  In  k'.;-l:',  tnc  ;  ..ckor;;  o-uldn't  be  seabed  fron  17.1  to  3^.^ 

« 

i  s  fsllcrwi  ni'c.ssure  t  ost  d.ata  w cbtainod: 


■  i  ►  [  h  C '  : 
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e-lie 


Ok  .’-V.  I  kb  l.s. 

M';  b'  C'l 
1  /.:[ 


P.H  !Jo, 

Tr-  {  Sect 

.:or-(:'X) 

Pres r\; re 

’.■.OL. 

Ur  ,d 

Q 

K 

■(Tr.  - 

to) 

(psi/r..xnj 

(ft) 

Tirr 

(gp-'^) 

■(TrldT 

303 

20.5  - 

25.5 

greater  tha.n  10 

2.1 

148.1 

0.2 

0.09 

25.5  - 

29.5 

less  than  10 

2.1 

146.1 

none 

Soh 

16.5  - 

21,5 

less  than  5 

2.6 

148.6 

noSiC- 

21.5  - 

26.5 

less  than  10 

2.6 

ae.6 

none 

50? 

20.0  - 

25.0 

less  than  5 

0.0 

I16.0 

none 

2li.O  - 

29.0 

none 

0.0 

I46.0 

none 

— 

29.0  - 

3h.O 

none 

0.0 

I46.0 

none 

— 

16 

12.0  - 

17.0 

less  tlian  10 

0.0 

3li.5 

none 

— 

occasion:^!  partial  losa  of  drill  water  war  noted  VThilo  erring  in  drill 
hole  (DH-16).  a  temporary  artesian  flow,  estimated  at  2  pm,  vras  noted 
from  15  to  IP  feet  in  drill  hole  (DH-302)  and  from  37.5  foot  in  drill  hole 
(DK-16) . 

Right  Abutront  (tase  of  abetment  to  ton  of  dam) 

Except  for  t!ie  iurh  topographic  feature  investigated  VTittn  drill  hole  (DK-19)  j 

and  test  pit  (TP-7)  ,  this  is  an  area  of  extensive  outcreg's  and  very  thin 
overburden. 

Test  pit  seven  (TP-7)  was  excavated  11  feet  into  very  dc-.se  and  impervious 

till.  This  material  is  a  silty  fine  to  nedrom  sand  \rj.th  Zk'J!.  silt  and  loss 

than  S%  gravel.  There  are  occasional  deoemposed  and  hard  rubangular  pink  H 

granite  cobbles  to  12  irxhcs.  The  drill  hole  (DH-19)  encountered  similar 

soil  to  27  feet  and  pegmatite  was  cored  from  27  to  $2  fer-t.  The  overburden 

took  no  water;  and  except  for  the  test  section  from  37.0  to  12.0,  whore 

packers  could  not  be  seated,  the  bedrock  took  no  water. 

The  outcrops  include  hard  and  durable  pegmatite  and  associated  graphic  ' 

granite.  Relatively  hard  to  highly  weathered  bitite  gneiss  outcrops  between 
sills  of  hard  pegmatite  in  the  channel  bank. 

Test  pits  (TP-9,  -11,  and  -13)  were  dug  2  feet  to  bedrock.  Test  pit  (TP-10) 

was  dug  to  refusal  at  6  feet  (presumably  bedrock).  The  overburden  is 

generally  a  firm  and  pervious  SM  till  vrith  hard  angular  rock  to  eighteen  i 

inches.  In  to:!  pit  (TP-IO)  the  watrs  level  is  at  3  feet;  in  test  pit 

(TP-11)  the  water  level  is  at  the  suriT.ee. 

Test  pit.  (TP-l.,),  the  hirtiest  excavation  on  this  abutment,  was  dug  i.n  an 
obscurely  str.'.t :  fi  ed  till  to  bedrock  ..t  9  feet.  T’.ie  material  is  firm,  and 
,.t;'V.b><us  to  :  rr.i -perv’’icu."  .  It  include'  silty  sands  and  sa:  dy  silts  with 
i.QCkcts  of  rt'd.vi  to  coar.  c  .sand.  Seme  boulders  to  one  cu:  .c  yard  irere 
es.c  10 ro'd ,  T's.e  water  level  in  Hevember  1966  vr.as  at  3  foot.  In  Aururt 
1''07  water  wa;  ^rourht  to  the  surfcvce  by  running  test  pitt.i;;g  equip.mcnt  over 
t 'nr  t  ac'Kf^lied  "'it.  '  .  , 
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The  bedrtich  'jncc.irit.crt  d  in  there  cxcavati o:;r  iucludd'^hnru  i)'rnmit]te . 
rci.r. !*.  C/6  cj.ci  I'^otit/C  ['MCii-w-. 

AiUZA  lili  7. F!;/:’:  Ti'F  ihh'T'  rK  T'h  W.!' 

T'E'.'V."  .)  i .  eridCiiO  ;  T’,  .V-i^  .  :  :  :  ■  :  M-  !i 

It  is  throijr;h  this  area  that  Jericho  Brook  irill  be  diverted  into  the 
reservoir  bar.in.  An  aijueduct  system,  a.s  alcr.f;  the  broken  profile  from 
test  pits  (TP-el)  to  (TP-pO?),  nay  be  ccrntnocted  to  maintain  water  quality 
through  circulation  in  the  reservoir  basin. 


In  tr 


.  -B,  -C ,  -D ,  -P,  -F)  hard  and  granular’  bedrock  (tictitf 

i;  a  r-’.c;  unt  ered  at-  derthr  cf  L  .1  T-o  i.J  feet.  Tic  rverbur-den  is  : 


. aern-  ,e.c;  uc  allviviuntill  vritn  2( 


-t  and  less  tn  e.  l‘>>  gravel,.  The 


war/  r  levr  I  a:,  cr  imsc'diately  abeve  the  bc-drock  surface.  In  test  pit 
(Ti'-F)  .  th-  furuhert  dov.mslope  of  the  lettered  pits,  hard,  pink  granite  was 
enc' .n-.Le."', d  at  s  feet. 

l-:s",  r:'.:  '.'.'I’-'-l.  -‘■■11  ic  -^^03)  encountered  hard  bedrock  i-rithin  3.?  feet  of 

‘,nc  rurf.'.S'’.  ne  overburden  is  a  moist,  silty  sand  'vrith  less  than  5^  hard 
a.’i;'i-ar  grav’.  I  f:  3  inches  and  PC?  silt.  Test  pits  (TP--CL;,  -905)  irere  dug 
.  f-’e*  .  ’-•-'.Irock  was  pr'obably  enco'untered  at  the  bctt.cm  of  test  pit 

(TI-/'."),  '1;  r'-serburden  is  drq/,  per'.'’irus  and  compact  gravelly  sands  and 

sandy  gravsi;  -vrith  IC'l-  silt  and  iC  to  6C%  hard  subangular  to  subreanded 
giv.'.-'.I.  T.’.-m  C'oarse  rntcrial  (SP-SF  and  GP-OK)  has  3Cv’  hard  subatg-L;.lar  to 

s  .;b:a '.L'idt^d  cls:dc-o  and  boulders  to  1,',:  inches.  Test  pits  (TP-?06  to  -510) 
encc-antered  nard  bedrock  within  6  fe-ot  cf  the  surface.  The  overburden  is 
wot.  It  ccr.;'.;sts  cf  muck,  bculdrr’.'  suid  ver;.'  little  SM  soil  vrith  Sl’i-l-ij 
inclisicns.  T.ae  cvcrbuidcn  includes  up  to  6la  hard  angular  to  subangular 
cclbles  ani  boulders  to  Oh  inches,  ih--  underl;vir;g  bedrock  includes  granular 
text'ired  biotite  gneiss,  coarse  gmaiiicd  graniue  and  pegmatite. 

ADDITIONAL  P0.--:;riv/  APiPAS 

i  C'Ct  i  :n  h?!' .  t.iirourh  the  high  toperraphic  frat.uro,  demonstrates  a  thick 
:cct.en  '^f  ;.li.  Drill  hole  (D:!-'J1‘)  reno-t  rat.od  i.5  feet  of  overourden. 

.to  :■:']■■■  feet  bolcv;  the  wat./:r  surface  elevation  in  uhe  swamp.  The 
Witrr  love.  m.  tiats  boring,  r.earur'-d  o  d.nys  .after  completion  of  the  bering, 
v: ..  -.t  1.  i't  et ,  The  bett.-  m  11  ft  r,t  of  this  be  ring  consist  of  lodgment 

t  .  11  t  .’itt  rtteared  ir.tr  a  dcrre.'  o.. cn  in  tiio  bedrock  surface.  The  ev'-er- 
r  ;:\ic:.  ra.h  :  c  t.he  urually  r;u;dy  tall:  i.c..  silty  5-a::d,s  w/l55  silt 

d  1’'?  .n.:\i  .a‘.'''.:l.ar  ."rtvel,  rcm.i -r  f’vt :  us  to  r-or’v'lous,  and  dense.  lost  rit 
'vii'-u)  shc'W'd  t.ae  witcr-'..a: rked  incluricnr  ■witiiin  this  sandy  till.  In  one. 

.  .:c:;  incl’a;-i'n  at.  i?2  foot  in  drill  h  le  (Eii-lf})  a  permeability  rate  cf  1.6 
■  pc;  d<:y  v.-as  recorded. 


t  rrt 


retd  1'-:  t  rrt  (T^-I.i  '  "'n  recti. t'.  LL  '  wore  encavat  ed  f  to 
t'idy  till  (if  v.'.t';.  i.l  .■  ilt .  peDural  at  tr.coe  depth  voar 
dr.rck.  l;.c  eve?-:  anti  -n  conta:nr  up  to  3ta  :  ubangular 


cur  .  c  v.m; . 


V  '  ‘  IM  NO  L ; 


U  .  S  .  C't '’if-.  ■  M  f  NT  Cf  tCU.ICULTUSt 

SOIL  CON.SERVATlOt^  SERVICE 

3-^zo 


I'KiwlNG  NO. 


SHEET  y  OF  /H 


Thoro 

3 


arf'  nurnerour  hM'd,  cubanfrular  surface  rocks  in  the  above  discussed 
,  t  hit  is: 

35  cubic  yards  per  acre  from  6  to  l8"  in  size 
173  cubic  yards  per  acre  from  18"  to  36'  in  size 

plus 

rocks  over  one  cubic  yard  as  noted  on  sheets  2  and  3 

TJ.TMC-.rjCY  SFTIiLV.'AY  u^ID  PRII-b\RY  BQRR0V7  AREA 

This  area  ha;,  marsy  hard,  subangular  surface  i-ocks.  There  are  53  cubic 
yards  tu;:’  acre  from  3  t.o  18  inches  and  311  cubic  yards  per  acre  from  18  to 
36  irche:  •.  riuldc-'u'"  well  over  one  cubic  yard  are  oemmon.  Much  of  the 
topsoil  .areci  has  been  lost  to  sheet  erosion  following  forest  fires. 

The  upper  .r’ew  feet  of  the  till  (usually  foot  but  up  to  6  feet)  are  a 
more  roc.ir,'  b'M  soil.  Tlie  overburden  is  otiienrise  a  less  silty  sand  (SP-SM) 
vlth  25' liard,  suV.ari[nilar  -’ravrl  to  3  inches  and  10?  silt  (i.e.  non -plastic 
fines  int.h  r:  '  dry  strcr.yth)  .  This  material  is  light  olive-tan  color,  only 
sligliMy  no!;!.,  very  dense  and  .remi-pervlous .  It  contains  S%  hard  subangn- 
lar  rocks  tc  18  incj.es.  Some  of  the  gravel  and  plus  three  inch  material  is 
decomp'u'f d .  Occasici.al  large  boulders  (some  over  one  cubic  yard)  occur 
vrithin  the  overburden. 

IN  PLACE  TEST  DATA 

TP  -  205  @  5.0'  diy  density  II8.9  ^/Pt^ 

I4.6?  moisture  on  -  3 A" 

TP  -  207  ©  5.0'  dry  density  106.2  #/Ft^ 

I1.6?  moisture  on  -  y/h" 

The  follo'.ring  particle-size  distribution  curve  (field  detonrlnation  on 
dry  sieve)  is  typical  of  the  borrow  material: 


REFERf  NC  t  ; 
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The  ur.dorlyir:'’  bedrcc]:  fcncrrilly  cc;.rirts  cf  hard,  sound  arid  durable, 
i.’eakly  fol^antd  Cliverian  rranitc,  iiard  granular  tcjh:-ured  biotite  ga.eiss 
a:id  occaeicn:J.  highly  Kcathered  schiers. 

Exceptions : 


Four  feet  of  bedrock  (biotite  gneiss)  v;as  easily  excavated 
frciJT,  5-9  feet  in  test  pit  (TP-211) 

Eigh.t  feet  of  vci'y  soft  biotite-homblende  schist  mas  cored 
from  ]0  to  It  f>'.-ct.  Cere  rezovery  in  similar  material  loas 
very  low. 


PI!iE 


There  are  no  bedrock  outcrerr  in  this  area.  Surface  rocks  are  common  hut 
tney  are  not  as  ri’umercus  a:  am  the  dam.  The  areal  eortent  of  outwash  and 
till  jrnterial  was  determined  in  the  lest  pitting  program.  The  vertical 
erfent  of  tjiese  rsiterials  ai'id  the  depth  to  bedrock  was  not  determined. 


Excent  f: 
to  5’ feel 


area  of  the  saddler,  the  cverbuixicn  is  glacial  till.  Up 


ol  nucK  V7aj 


(itr. 


probed  in  tne  saddles.  T.he  underlying  outwash  de- 
cf  0.5  to  2.0  feet  cf  compact  and  seri -pervious  gray  Sli  soil 
nd  ICj;  hard,  sub  angular  to  susroitnded  gravel)  over  compact  a::d 
fx;rricus  EP-E]'.  a.nd  GP-Gii  soil.  {uO  -  sC'/  hard  rc'ur.ded  gravels  to  3  inches, 

5a'  silt  and  15t  liarc,  rounded  cobbles  fuid  boulders  to  I8  inches) .  The  water! 
level  is  at  or  near  the  surface  and  the  pit  wiills.  were  caving.  In  test  pit 
(T?-37)  the  gro'und  water  was  a  bright  iridescent  orange  color. 


Tne  glacial  till  i.n  the  foundation  and  adjacent  borrow  areas  is  an  Sll  and 
fP-EM  '■oil.  It  has  10  -  255  -'lard,  subanr-'lar  gravel  to  3  inci'os  and  10  to 
155  srlr..  It  is  de.nse  and  semi -pervious  to  perviou.s.  It  iiicludes  up  to 
255  hard,  subangular  rocks  from  3  to  2lj  inches. 

In  the-  lorrsw  ureas,  oversize  material  includes  hard,  subangular  to  sub- 
rcundod  rock  as  follows: 

3"  -  6" 

6"  -  12'^ 

12"  -  2h" 


if 

55 

ic5 
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CO>ME!]TS  /jm  C.'-KCI.USIONS 

i  1.  Sanple  211, .1  and  the  ccrrelat-icn  i,-ainples  (na-ricly:  li.l,  59.1,  207.1 
and  221.1)  represent  our  fill  rmtcrial  and  most  of  the  overburden  at 
the  site.  This  Tiatcrial  is  relatively  diy  ih.6%  moisture),  sornihiat 
cemented  and  difficult  to  excavate.  It  includes  hard,  subangular  to 
I  subrounded  rocks  as  follows : 

3%  3"  -  6" 

2%  6"  -  12" 

1^  12"  -  18"  plus  occasional  larger 

boulders 

This  soil  in-place  is  dense  and  semi-pemrious ,  Most  of  the  cobbles 
and  boulders  are  near  the  surface. 

2.  Surface  boulders  in  the  borrow  arji  emergency  spillway  area  total: 

53  cubic  yards  per  acre  6"  -  18" 

311  cubic  yards  per  acre  l8"  -  36" 

3.  Surface  boulders  elsenrhere  on  the  site  total: 

35  cubic  yarefe  per  acre  6"  -  18" 

173  cubic  yards  per  acre  18"  -  36" 

h.  There  is  also  14,250  cubic  yards  of  boulder  rook  excavation  within  the 
grid  survey  (See  drawing  sheets  2  and  3)» 

5.  Core  material  and  quality  drain  fill  materials  in  sufficient  quantity 
are  not  available  on  site  or  within  reasonable  distance  of  the  site. 

AT  THE  DAM 

6.  Sample  7.1  represents  the  overburden  in  the  high  "topo"  feature  that 
crosses  the  right  abutment. 

7.  Sample  211i.l  is  similar  to  the  overburden  in  the  high  "tepo"  feature 
along  the  left  abutment.  Sample  503.2  represents  a  very  pervious  in¬ 
clusion  in  an  otherwise  semi -pervious  abutment. 

8.  The  foundation  is  wet  except  for  the  high  ground  along  the  centerline. 

9.  There  is  up  to  6.5  feet  of  muck  across  the  low  area  in  t'ne  foundation. 
The  bedrock  surface  is  very  irrerular  in  this  area.  There  is  some  10 
feet  of  near  vertical  relief  on  the  bedrock  surface.  T5iere  are  outcrops 
and  bediYck  was  cored  at  depths  of  up  to  19  feet. 


The  cverl  araen  across  t;iG  low  area  is  thick  and  variable  in  tv-pe, 

St  rt.:;'.gt :  .rmeability.  Some  strata  witiiin  this  out-.rtsh  are  observed 
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11.  S  .  DE  PARIM  [NT  OF  AGKICULTURF 
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TOR  ik-£eh\t:ce  use  c:: 


to  be  vcrj'  per’r’ o;;;: .  The  r.cr:!  por"’'i  c r'..'-;tcrlal  Ir-  loo-  "cpcrj-’.;c  rk" 
cbobio;'.  a,'“.d  bouldcro  (S*-'e  TP-C  frcr.  P  ■;  U  feet,),  h.'.rJe  .  1 
reprc:  er.ts  the  fitter  gradaticn  cf  varteLle  . 

11.  The  bedrock  has  overall  adequate  "ir.-.  i..o<  ''  :.trc’,,'d.h .  Leakage  rates 
through  the  bedrock  are  minor  or  Lnsig:..' ficant . 


12.  iherc-  a:-e  many  surface  boulders.  The  overburden  L*  rettcrally  rhalioor, 
Sa-vpuo  I.  .1  represents  most  of  thds  r.at, erial.  Tne  voter  leved.  is  at 
or  a  f:'.;  feet  above  the  hard  bedrcck  surface. 


13.  Sarplo  "'■fh.l  represents  a  limited  area  of  pervious,  cs.arse-gr.iur.cd  soil 
RddlW  ftp  fKtCY  frTTli.V.Y  AREA 


L'.,  Th.e  1 1  p:  .-rash:. c  ruui  of  the  bedrock  is  ct  'A  nured  to  i  ho  top  cf  the  bod.- 
rcck  surf,. CO.  A  sruull  airiount  of  tliis  reck,  as  it:  T} -.  21  (5  to  f  feet) 
a:td  Ds!-.  a  to  lb  feet),  can  be  excavated  as  earth.. 


IT.  Addif. 'r:al  borrow  is  available  to  the  west  cf  this  area  (See  TP's  -102, 

-201,  -::.). 

16.  The  pograstite  and  Cliverian  rr'asiite  are  cbvi curly  cs.ra:  le  roc.ks.  The 
sch.astcsc  rock  is  a  ncn-durable,  reft,  dcrradablc  reck.  These  reel: 
tpp'es  can  be  selected  or  rejected  fer  uso  as  ripr.ap  by  field  cxairlna- 
tion. 


.7.  The  sel'cticn  cr  rejection  cf  tl-e  bictite  {pteisss  fer  use  as  riprap 
will  pr’esent  problems  as  noted: 

(a)  Wi’.ore  granitised.  it  has  the  hardness  ar;d  durability  of  the 
granite. 

(b)  Icis',.where  it  is  hard  and  g rau ;ul ar  w.:t  r.  friable  r  urfaces  cr  do- 


csm:uu  ed  to  seme  u 


Y-tfO). 


iepth  (o'  li.  TP-fli, 


I  _t'f  n  pi 


in  i; 


in 


At  ruas'i c  n  and  sc  ■,u';d:.e:'S  tests  irny  assist  in  the  detc riir.ation  cf  suit¬ 
ability  f  c  :■  rinrap. 

bAl,  It  '  spy 


Th'-  .htftu  kr.cb  ce.ntcred  a.t  DH-1!'}  is  a  rerd  so'urcc  cf  fill.  Hero  borrow 
is  .aval a:  1  e  to  the  s:.,  r-t  cf  th.i:  area  (See  IT's  -1^1  as.d  -lul).  The 
nr.'eraai  .1 ;  represented  by  sarn'lc  u.l.  It  ccrrclates  to  the  f,.ll 
rc.tvToal  (:t.-o  item  1). 


u .  s .  ."r  f'.‘. r  tu  t  tiT  CF  /.,'v  icsltu=:l 
SOIL  C  0  N  r>  ‘  K  V  A  T  I  0  H  5  E  R  V  I  C  f 


i'  K  A 1^  I  H  G  0 . 


SHlFT^'''  Cf 


FOR  V  R  OR-LY 


19.  Aride  frc:':  li.o  t-wo  low  saddles,  the  fo\andaticr.  ;e.d  bcr:\'.r  :,cils  ar( 
represent'd  by  3ar.ple  >3"1  Thir  ovcrl'j rder.  ..r  ‘.norcUy 

sern -pervi  cas  r-cid  dense.  It  correlates  to  tlio  fill  c  r  .  al  (fee 
iteinl) . 

”p  tc  F  fo.'-t  rf  itack  iras  probed  in  the  low,.  raddlef-.  '-'eneat:.  t 

rack  thor.  i;  ;  to  2  feat  of  compact  and  s  (::'d 'neiadous  J.iy  sands 
(da:'.  le  s.  .i;  L'/cr  ce::pact  and  very  pervious,  pra-v'els  a.'  '  I'.ands 
(d.u’:ple  s.  •'.nth  Is?  hard;,  ro’undcd  ccbblcs  :u.a  boulds-  s  s  It  isa 

21.  Th>'  '■■'rtn  L-sdrock  is  an  assume^d  depth  in  t:.;r_.  area  and  t!;e  thick 
of  the  oalth.,  h  io  unkno’.m. 
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Gener^al 

L  lrjr;::u:'e  j  a  multipR  e -purpose  flood  control  -  r'ecreeulcn 
cu;.,  los:.:u.d  in  a  larp-e  oaoin  on  the  northerly  side  of 
Jerh  .0  in  Berlin,  Rev  Ras:pshipe. 
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t.ne  v.-ater  l^mouf^hcnat  the  site  if  the  Jericho 
.  o  Is  allc'sc  J  to  enter  the  recreation  pool  in  the 
t'.r tnc:7.al  snlllvay.  To  les.ren  suen  a  potential, 
flows  as  larce  as  possible  will  be  diverted 
s’.n  :lr  as  I'ar  upstream  as  is  feasible. 


It  is  COIlij  i'S  . 
be  a  rtsall  ;hn.: 
to  a  polntj  w e .1 1 


a'tle  t.hat  this  water  quality  civerslon  will 
cr  cnannel  conducting  flow  from  Jericho  Ftrook 
upstream  of  the  dam. 
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The  alke  vill  Ic  subj'-ct  to  oni.'ill  iieado  rioring  flood  ttees 
and  r:o  head  during  norrr.al  c on.. i 1 1  onr> .  It  is  anticipated  that 
no  unusual  design  measui'es  are  required. 

The  only  foundation  treatment  required  appears  to  be  the 
removal  of  the  muck  encountered  in  the  tv;o  saddles. 

A  cur-off  will  be  excavated  ^  or  k  feet  into  the  ground  to 
penesrate  trnougn  the  zone  of  frost  action. 

Ere.  measures  are  exi:>ected  to  be  acccmplished  by  selective 

pla.’- ment .  Outwash  m.'-;te.rial  from  the  saddles  and  t;re  coarsest 
cf  tor:' uu  materials  vill  be  placed  in  a  do«nstream  blanket 
zone.  In  trie  sadales  f:.rid  lev  ar-eas,  where  the  dike  is  subject 
to  tec  greatest  head,  oversize  rocks  can  be  wasted  on  the 
dc'.nur treat  I'ace  and  toe  of  the  structure. 

PropGued  side  slopes  for  the  dilre  are  3:1  both  upstream  and 
dov.-r.Gtream. 


Adesuate  borrow  material  is  available  for  construction  of  the 
di;---:  from  the  nirln  topographical  features  located  beth  up- 
struim  and  downstream  of  the  centerline.  It  is  important  that 
an  .-  Gf  t:;-.  se  areas  used  are  dressed  and  neatly  graded  and  pro- 
vinvG  with  positive  drainage  because  of  the  recreation  Involved. 

cGG.pl: cations  preclude  diverting  waters  from  one  water- 
s:.'. •  G'  another.  Tnersl'cre,  tne  use  of  this  saddle  for  an 
c;  .'Gg  ■  hcy  spillway  will  not  be  allowed. 


.  V  , V.  . 


version 


i  . ; : riicr.  is  prima.rily  rctcuired  to  divert  a  major  portion 
c;'  .  :dG:io  :  r'ui:  into  this  relatively  economical  site. 


urface  Outcrops  a-id  the  irreg.ular  topography 
hv.  e  t.-.at  the  diversion  will  Involve  rock  excavation. 


made  ':o  aetor:G.!.ne  the  m.ost  economical 
:lish  tne  clveruion.  Ihe  varviig  retk  depth 


rock 

surface 

comrlico. 
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rt'CK  Gxcavaticn  along  with  some  uitiiig  cz\z  riprapping 


t:'';c..hre  is  '.o  be  f'T'r  mul ‘  i-r'ursose  recre- 
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If  the  quaJitltY  of  ove2'*3ir,e  Is  a  ic  rrjate,  a  zone  of  riprap  on 
the  lov.'er  upst-roan  face  of  the  da.'n  will  :  o  called  for,  A  zone 
of  this  nature,  particularly  on  tiie  right  ahutr.ent  vhere  the 
den  also  serves  as  a  dUx-  for  the  Jericno  I '^ook  diversion, 
would  keep  the  face  of  the  clojje  frorri  erodlj.v  during  flood 
flov/s.  hedrock  excavated  from  the  emergency  spillv/ay  could  be 
used  as  riprap.  The  quaritity  of  oversize  n.aterial  appears 
large  enough  so  that  any  excess  rock  not  usea  as  riprap  will 
be  cciisiceix-a  for  use  In  a  fill  zone  contciinir,g  oversize 
material  up  to  18",  or  as  a  rock  fill. 

Due  to  the  ex.''ar.slve  pool  area  srid  the  easterly  trend  of  the 
valley;,  tne  ]).r(V,  ai.l  Ing  west  wines  would  make  the  dam  vulner¬ 
able  to  wave  action.  A  zone  of  riprap  would  ixlp  in’  stabil¬ 
izing  t;je  upsti‘eam  slope  of  tne  dam. 

Proposed  side  slc^xs  for  the  dam  are  J>:1  upstream  and  2|:1 
downstream. 

The  priTuX’S'  rerro’v;  scui’-c.e  is  th'.e  ec.ergency  spillway  area.  The 
emergency  spill^.a;  excavation  (A'',., TOO  c.y,'  'will  not  provide 
sulTic::.i.t  'torr-ow,  so  the  area  a:;;;acent  to  erx  spillway  will 
be  used  I'or  borrow.  From  the  rt-creation  aspect,  it  is  impor¬ 
tant  that  the  area  be  sloped,  neatly  dressed,  and  provided 
with  positive  drainage. 

The  high  topog.rapnlcal  feature  located  upstream  of  the  center- 
line  in  the  atxa  to  the  right  of  the  prir.cital  syzill'way  will 
be  u'ced  as  a  source  of  borrow.  It  will  be  excavated  to  some 
predetermined  elevation  well  below  recreation  pool  level. 

Ilie  area  west  of  the  high  featmx  was  investigated  as  a  borrow 
source.  Dne  overburden  was  relatively  roci.y  and  somewhat  thin 
in  places. 

The  Jericho  Frook  diversion  will  be  anotl’xr  source  of  borrow 
materials.  Tliesc'  materials  will  be  'used  in  tLny  necessary 
dik'Dig  to  contairi  flows  Di  the  water  quality  circulation 
system,  or  In  the  dam  itxelf,  dep'onding  C'u  ttie  volume  of  the 
exca\-at  i  ons .  ;  uch  excavation  in  tnis  area  is  ernvected  to  be 

small.  hock  excavation  from  this  source  'cill  be  used  as  rlp- 


Dike 

A  1 ,  t>TC'’-f oot  dike  is  required  on  tiie  upper  end  of  the  storage 
basin  t.o  rrev'''nt  flood  flows  from  enterDtc  the  /amonoosuc 


KEf  tRENCa 


U.  S  .  PE  P/SMm  I  ^T  OF  iCK  iCCi  1  lU 

SOIL  CONSLRVATION  SLHVICL 


/3'/3/ 


P  fv  i  W  I  N  u  h  0  . 


SHF  ET.  t 


-t  ^ 


lTTTh,iiJ_ 


FOR  IN  SETu'iCF  USE  ON'LY 


required.  Meterial  for  such  a  drain  would  undoubtedly  have  to 
come  from  materials  located  off  site. 

It  may  be  possible  to  relieve  the  pervious  zone  found  in  Dll-l? 
from  18.5  to  2C.0  by  t.apping  into  that  strata  viti:i  a  trench 
if  it  is  encountered  d'uring  foundation  excavations. 

Ibe  npprfu:i;.ately  b.OOO  cubic  yards  of  GP-GM  mater'ial  as 
fourb  in  mipnt  be  considered  a  useable  pit  run  blanliet 

material  in  tne  low  area  (station  22+00  to  28+00). 

Hie  peolccust  nas  indicated  that  leakage  through  be::i“Ock  is 
minor. 

Otiier  factors  to  be  considered  in  drainage  design  are  as 
follows: 

1.  Gfind  a_nd  gravel  of  significant  quantity  and  qua]  ity  are 
not  available  on  site  or  within  close  proximity  (except 
as  noted  above). 

2.  The  closest  source  of  pit  run  sands  ana  gravels  occurs 

in  the  I.ead  River  Valley  adjacent  to  I.'H  Route  110,  approxi¬ 
mately  4  miles  away. 

Principal  Gpillway 

Tne  principal  spillway  location  is  proposed  at  the  lase  of  the 
hirh  feature  on  the  loft  abutment.  This  appears  to  l;e  the 
best  location,  ty  mioving  the  alignment  to  the  left  into  the 
slope,  a  sizeable  excavation  will  be  required.  Roving  the 
alignment  to  the  rignt  would  result  in  brldgirb:  tr.e  /so  out¬ 
crops  of  eedrock  which  would  be  undesir-able .  Ro-.  ir.g  tune  align¬ 
ment  to  a  location  where 'the  pipe  would  be  all  on  beurock  would 
not  allow  a  pond  drain  system  witlnout  excessive  exc  .ation  of 
rock. 

It  app-  aro  that  a  ca-utilevel  outlet  with  a  plunge  pool  v.'lll  be 
the  apurc  r n.'.  ate  energy  dissipatcr  for  t-ie  p]p3  cuiiet.  If 
r.  ear:  cu  is  euscunter-^u  in  tn.e  plunge  peel,  it  will  is  : lasted 
out  tc)  to. -a  I -ecu ire d  grades. 

thu:  cat  mm:  r"  atment  -  Dam 


-iny  m'.u’h  in  tlx-  frtuhaiicn  area  of 
>  p  *  ^  sii '  *  ■  '  '  ■  X  1  _[  T''  "  o 

fiii.  ::  will  import  :-;n  uttring 
cnu:a  .•asi  on  inclt.  u  s  muck  tmout.d  net 
ot:  r,  c : ;  a  f  1  r r,  sx:  t  c  n  i  al . 
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Pro"  t;.e  high  feature  on  tiie  right  abutment  to  Jericho  brook 
a  cut-off  can  ho  extended  to  bedrock  with  ohallow  cuts  ol‘  0  to 
7  feet. 

Drairug’.e  -  Dan 

Stratification  of  the  water-worked  till  and  the  perviousness 
of  tnc-  alluvium  outwash  indicates  the  need  for  drainage 
measures . 

On  t:.e  left  abutment  from  Dr!-15  tov/ard  the  high  features,  bed- 
roc.-:  oe  re  acred  with  a  standard  trench  arain,  Ln  trie 

area  t..e  ri:g::  'topo,"  bedrock  is  over  20  feet  deep  as  indi¬ 
cated  :  t;i-lC'  cund  l;i-17-  do  what  depth  siiould  a  trench  drain 
be  exti.-.rued  in  the  area  of  ihiese  features?  A  pipe  collector 
could  be  linstallca  and  outleted  in  the  drainage  way,  between 

the  nigh  features,  in  ttie  vicinity  of  station  gl+00. 

At  tir.'  base  of  the  high  feat'ure,  in  the  area  of  the  principal 
spill-,. -ay,  a  : ranch  co'uld  be  extended  around  the  toe,  beyond 
the  c:;,l  a;Ji~ent,  to  intercept  any  stratifications  or  lenses 
present . 

In  the  flat  ar-ea  between  the  base  of  the  abutments,  the  outv;asl 
is  up  to  19  feet  deep  as  indicated  by  DH-90-3.  A  pipe  collector 

draii'i  is  recomm.ended  in  this  area.  A  blani:et  drain  may  also 

be  necesEc-ir:,'  if  the  embankment  material  is  not  compatible  with 
the  I'Guncation  n:aterial. 

Openwork  cobbles  and  boulders  ere  described  as  representing 
port:'c:.s  of  the  overburden  in  this  e.rca.  hhat  measures 
sb.ould  :  0  t  ai'.'en  in  the  design  and  corsstruction  phases  if  it  is 
anticipated  that  they  present  a  serious  problemi? 

Ilte  fcisidation  in  this  area  appears  as  if  consolidation  will 
preser.t  no  problem. 

V.':  tbi  fc.uridation  being  so  pervious  and  ground  water  at  the 
grou.'.l  s'srf ace,  it  is  etg^ected  that  dewatering  to  an  elevation 
c'lese  ::  :.arcsh  will  be  extremely  difficult.  To  what  depth 
shculc  a  :ronch  b'e  extended  across  tr.is  area?  Should  any 
other  .'T-i  cial  measures  be  taken  in  this  area? 


Tr:‘='  h  !  ti  fc  ature  in'cestlgation  by  r'i-19  slicws  27  feet  of 
cver.'^t;'.; ;  To  -.v-nat  depth  sbxtbLd  the  trench  be  extended  in 
the  a: '-a  of  deep  o\'ercurden? 


ec.'.-,:  <,■  o.-i'.;  fill  is  generally  hom.cgcneous ,  and  there  Is  some 
ouex'cn  as  to  rbtaining  a  uownstrra-;;  s;ai11  none  significantly 

■■  '  ,  -  ,,  ^  -/-.r-..-,  p  '•  ••  •  p  -  T-  --r''  '•  C 
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i:K:reased  if  the  cut-off  were  placed  upstreaTi  of  the 
centerline. 

5.  leaving  only  one  angle  in  the  dan  would  simplify  construc¬ 
tion. 

Out -off  -  liam 


'I’he 

fact  tha 

daa  , 

,  with  a 

inu.i 

icuite  the 

A  C-. 

p  0 

1  w 

len: 

'^':n  found 

00::  quality  core  material  is  not  available  on  site^  so  any 
uttirq’  off  will  have  to  be  accomplished  with  the  available 
Gils  on  site. 

t  arp'-ars  as  though  an  upstream  cut-off  can  be  extended  to 
0:1  lii’-:  iei'L  abutment  with  cuts  o;’  10  feet  or  less 
ur.mH  you  rs  t.cr;  the  high  feature  near  t.he  stream.  In  this 
parti'cular  fuature,  lu'nrock  is  27  feet  octp  as  indicated  by 
r'.-l;’.  It,  is  r'lOt  believed  necessary  to  extend  tne  cut-off 
ts  '.''.orocu'  in  this  area.  Possibly  extending  it  10  feet  or  so 
LO  1-,.  ng,t:.en  the  flow  path  would  be  adequate.  A  blaniiet  could 
ee  p.iaced  on  the  face  of  the  slope  and ’extended  some  distance 
spss rerun  if  necessary. 

in.  t.uu  anea  of  the  principal  spillv;ay,  bedrcck  was  encountered 
fr.s.T  to  11  feet,  fom.e  of  it  was  highly  weathered  and  easily 
.  x - u '.,ed  v,it:i  a  backnoe.  It  is  anticipated  tnat  senes  of 
vea  ..■.•..red  rock  carrying  much  water  will  be  removed.  'Po  the 
ru.  uf  the  principal  spillway  there  is  an  outcrop  of  bedrock 
iruPcati.ng  some  sharp  relief  in  the  bedrock  surface. 


was 


.i'earuation  area,  between  the  base  of  the  abutments, 
nc'.cuntered  I'rom  0-11  feet  upstream  of  the  center- 
.rneans  that  a  nositive  cut-off  can  be  realized. 


re  grouna  sun  ace  m  muc.n  of 


:nis  area, 


mat  water  will  be  a  major  problem  duri: 


con- 


'ure  near  the  bare  of  the  ri;';.t  abut;;,e;'.:  ,  bed- 
j  feet  as  indicaled  by  rb-lV.  Po  wua:  uepth 
'•;'f  t’O  emonued  in  t:is  ai-ea';  rb-lp  and  TF-7 
ao  ue  very  m  nse  aiad  imner'/.-’ ouc .  ceyh  of  3 
.  net  rate  ;.i;e  surface  sorre  a. a.'  be  adec'-.ute  for 


U.  5  .  Dl  PAS  TH  f  HT  OF  AGFlCULU'.t 

SOIL  CONSEKVAflOS  SERVICE 

DSAxImO  SD. 

/5-/2  7 

ShLLT_.  OF  8 

CAuR  i  /h  '  :'r'7 

niSfR  STRUCTURAL  DETAILS 


DtfoRww  VATWSlItO  PRJJtCT 
SiTt  i 
^iooo  ^ir>m 


DAM  CREST 


JERICHO  BROOK 


scale,  not  to  scale 


DATE:  JULY,  1979 


(u  runnurr  n  h 


if'r  n  f\  I  t»'  »V4  .iNMi  »>it  ^  •  ''■  ’• 


Figure  4  -  Looking  along  the  top  of  the  dam  embank¬ 
ment  from  the  south  abutment. 


Figure  5  -  Looking  toward  south  abutment  at  vehicle 
tracks  near  downstream  toe  of  dam. 


C-3 


Figure  6  -  Looking  toward  north  abutment  at  vehicle 
tracks  near  downstream  toe  of  dam. 
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Vehicle  tracks  along  downstream  toe  near 
principal  spillway  discharge  channel. 
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Figure  11  -  Looking  southeast  across  eniergency 


spillway  and  at  north  end  of  dar^, 
embankment . 
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Figure  18  -  Looking  upstream  from  the  crest  of  the 
dam  embankment  at  Jericho  Lake. 
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